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PREFACE. 


bei Preparing a second edition of the author's Indian Chronology (1931) for 
the first volume of Indian Ephemeris, A.D. 700—A.D. 1799, numerous changes 
were found necessary, some in the direction of simplifying, and others in that cf 
amplifying, that work. Of late years the attention of the public has beon drawn 
to the desirability of occasionally employing Indian systems other than the 
| Surya siddhanta in verifying Indian dates. The author has, therefore, now not 
-only amplified his original Sürya siddhanta Eye-table, but also devised similar 
eye-tables for the first Arya siddhinta, the Brahma siddhünta and the Siddhanta 
Siromani. for the reason stated on pave 77 of this work it d 
necessary to deal speciallv with the second Arya siddhünta. 
2. Secondly, the investigation of ancient planetary records, called horos- 


p 


id not seem 


| 


EXPLANATORY gon. 


d The first edition of Indian Chronology (published in 191 1) having been 
| exhausted, this second edi:ion is offered to the public in the hope that the large 
IN 

| 


L 


| amount of additional matter included inthe present publication (as explained in 
| the preface) will setve investigators.in the: game. wors ig first edition, and will 
| in addition enable them to solve chronological problems not” hitherto attempted, 
! e.g., the fixation of the date of a horoscope from the positions of five, six or seven 
i planets there mentioned, This work is identical with V oltime T, Part I of ** Indian 
| Fphemeris, A.D. 700—A.D 1799” in six volumes, lately published by the Govern- 
Í ment of Madras, and may be quoted either by the title just cited or as the “ Second 
! - Edition of Indian Ohroncloyy” (see for instance the citations at pages 454, 495 of 
| the present work). 

| 

I 


The Ephemeris for the 200 years, A.D. 1800 to A.D. 2000, is published as a 
companion volume to the present work and is priced Separately. 


I Š 
| MADRAS, — 
b Ist February 1993. L. D. SWAMIKANNU. 


or probable on dates anterior to the earliest year for which Oppolzer’s Kanon der 
Pinsternisse ig available, 1207 B.C. 
9. Several papers by the author which: students of Indian Chronology 
d occasionally ask for, but which hitherto either were not printed or were available 
d only in private. circulation, have now been’ included in the appendix. Among 
papers now printed for the first time are Paper No. (i) on the Vedànga J yotisha, 
centaining the substance ‘of the Sir Subrahmanya Ayyar lectures delivered by 
| the author in 1916 at the request of the Madras University; Paper No. (v) 
on the astronomical references in the Mahabharata, originally delivered as a 
lecture under the auspices of the Madras Literary Society ; and Paper No. (vii; 
read before the Second Oriental Conference at Calcutta in January 1999, 


Paper 
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PREFACE. 


de Preparing a second edition of the author's Indian Chronology (1911) for 

the first volume of Indian Ephemeris, A.D. 700—A.D. 1799, numerous changes 
were found necessary, some in the direction of simplifying, and others in that cf 
amplifying, that work. Of late years the attention of the public has been drawn 
to the desirability of occasionally employing Indian systems other than the 
Sürya siddhanta in verifying Indian dates. The author has, .therefore, now not 
only amplified his original Sürya siddhanta Kye-table, but also devised similar 
eye-tables for the first Arya siddhinta, the Brahma siddhànta and the Siddhanta 
Siromani. For the reason stated on pave 77 of this work it did not seem 
necessary to deal specially with the second Arya siddhanta. 

2. Secondly, the investigation of ancient planetary records, called horos- 
copes, will, it is confidently hoped, be furthered by the large amount of Space 
devoted to tlie Subject in the present work ; in fact, certain aspects of it, such as 
the planetary eye-tables and the perpetual planetary almanac, are for the first 
time now presented to the public and at least one problem of first-rate importance 
in Tamil literary chronology has been successfully solved by their means. 

3. Several readers of Indian Chronology in its first edition having complained 
of the absence of a popular and at the same time compendious exposition of the 
leading principles of the Indian calendar, the author has endeavoured to supply 
the want by means of Chapter II of the present work, *' Exposition of the eye- 
tables” which, with the eye-tables themselves and the illustrative problems 
prefixed to them, will be found a small but self-contained treatise on the subject. 

4. The tables in this work have been regrouped for the present edition and 
reduced in number to six, the most important being Tables IL, IIT, IV and V. 
The author had entertained an idea that upon the appearance of his ephemeris for 
A.D. 700 to A.D. 2000, Table II (which was table X in the first edition) could be 
dispensed with and a considerable amount of space thereby saved : he has since 
found, however, that for applying the other siddhantas to the computation of 
tithis, nakshatras and yogas, Table II is indispensable and he has been obliged to 
retain it accordingly. Eclipses, solar and lunar, are dealt with in Chapter V, 
section (v) and in Table IV-L, from a practical point of view, viz., to the éxtent 
necessary to enable the student to satisfy himself whether an eclipse was possible 
or probable on dates anterior to the earliest year for which Oppolzer's Kanon der 
J'insternisse is available, 1207 B.C. 

5. Several papers by the author which students of Indian Chronology 
occasionally ask for, but which hitherto either were not. printed or Were available 
only in private. cireulation, have now been included in the appendix. Among 
papers now printed for the first time are Paper No. (i) on the Vedanga J yotisha, 
containing the substance ‘of the Sir Subrahmanya Ayyar lectures delivered by 
the author in 1916 at the request of the Madras University; Paper No. (v) 
on the astronomical references in the Mahabharata, originally delivered as a 
lecture under the auspices of the Madras Literary Society ; and Paper No. (vii} 

read before the Second Oriental Conference at Calcutta in January 1929. Paper 
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No. (ii) on luni-solar precession as applied to Indian astronomy ; Paper Ne. (iii) 
on the chronology of early Tamil literature, as it appears in Silappadhikaram ; 
Paper No. (iv) on the true and exact date of the death of Buddha; and Paper 
No. (vi) on the dates of Alvāre (revised), are reprinted with abridgements or 
emendations from the various literary or scientific journals in which they 
were originally published. ` 

6. In the preface to the first edition of Indian Chronology (March 
1911) the author expressed his obligations to previous writers, particularly to 
-Professor Hermann Jacost (of Bonn and Heidelberg), who is unquestionably the 
greatest authority on the subject. The exact connexion between this work and 
Professor Jacobi's Tables in Epigraphia Indica: is brought out in Chapter IV 
“ Construction of Tables.” The rules on page 8, paragraph 12, regarding the 
commencement of the civil solar month in various parts of India were taken from 
the Indian Oalendar by Messrs. R. SEWELL and S. B. Dyxsxir; in the present edition 
the author has also used Dr. Schram’s calculations of the $odhya as reproduced in 


Mr. R. Seege Indian Ohronography. ` 


MADBAS, 


January 1929. L. D. SWAMIKANNU, 
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AN INDIAN EPHEMERIS 
(A.D. 700 TO A.D. 1799) 


VOLUME I.—PART I. 


CHAPTER I.—PRELIMINARY NOTIONS. 


in detail are, (1) the Surya siddhanta, (2) the first Ar a siddhànta, (3) the second 
Arya siddhünta, (4) the Brahma siddhünta, and (5) the Siddhanta Siromani. It 


m another as the Ptolemaic 


briefly the epigraphical period, the extreme variations seldom exceed the tenth 
part of a day :— š 


English equivalent of the 


moment of occurrence 
of mean new moon at the 
beginning of Vaiéikha 


Surya siddhinta. [First Arya siddhinta. | Brahma siddhints, | Siddhintsa Siromani, 
lunar month in 


A.D. 400 ... DI April 10°3304 April 103145 April 103252 April 10'3730 
A.D. 900 ves s. April 24862 April 2:4871 April 24446 April 2:4098 
A.D. 1400 .. 4D March? 256421 March" 25-6734 Maroh 255610 March 25:6255 
A.D. 1900 ove `. April 29°3285 April 29:3903 April 29:2140 


April 29:2824 


2. Stirya siddhanta,—Of the several siddhüntas referred to above, the Sür 
siddhànta is the one system which has found universal acceptance in India, 


of the Indian Continent for at least a thousand years past 
verifying any date in an Indian inscription, copper-plate, or literary work 
during this period, the Principles of the Sürya siddhanta have to be applied 
in the first instance, and only if they fail, has the applicability of any other 


siddhanta, a system generally referred to the fifth century A.D., has been in use 
for a long time past. Elsewhere, and for all other purposes, the Sürya siddhanta ` 
may be said to be in use, and to have been in use, universally, throughout India, 


3. Since panohüngas, based on the Sürya siddhanta, are still the most popular 
ones in India, it may be affirmed that the Indian people, as a whole, are Satisfied 
` with its results to-day, just as they were satisfied with them a thousand years 

ago. New moons and full moons and the sun’s tropical longitude, as well as 
eclipses, may still be calculated, witha very fair amount of precision, with the 


> * This was not the Vaiéakha now moon by the Sorya and Arya 


niddhant®, but for the Present purpose this 
discrepancy may be neglected. 
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HAP. I.—PRELIMINARY NOTIONS; SECS. II, Ill; PARAS. 4—7 


an system of the Siirya siddhanta. 
ably not its equal anywhere in the 
hile astronomy is studied in the 


SS o 


sole help of tables based on the venerable Indi 
As a system of pure chronology, too, it has prob 
world. Chronology is based on astronomy ; but w 
laboratories and observatories of mathematicians, chronology 1s meant to be 
applied and used everywhere. The chronological system of the Sarya siddhinta, 
though complicated in appeurance, and. incrusted with astrology, in which the 
author has no belief whatsoever, is yet, when released from its accidental encum- 
prances, sufficiently simple, and its terms and methods have, by dint of use, 
been rendered familiar to the Indian people at large. If for no other reason, 
at least for the sake of its antiquity and on account of its use in the interpretation 
truction of Indian history no less than 

at part of India, such an 


of ancient Indian dates and in the recons 
in the regulation of present day practice over a gre 
ya siddhanta, deserves to 


ephemeris as the present one, based mainly on the Sir 


be on record, 
Sxorrox ii.—Main features of present method. 


4, According to the author’s method, the turning points of the solar and 
lunar reckonings of time are (1) the moment af commencement of the Indian solar 
ear, and (2) the moment of occurrence of the first new moon in the solar year. 
Both moments might be reckoned from 0 Kaliyuga which for Sarya siddhanta was 
ihe midnight between 17th and 18th February 3102 B.C., and for other siddhantas 
the moment of mean or Lanka sunrise (6 a.m.) on 18th February 3102 B.C. 
The moment of 0 Kaliyuga was also a moment of new moon, that is, the mean. 
longitude of both sun and moon was then 0°. But for the purposes of the ` 
resent system, the commencement of the year 0 Kaliyuga has to be taken back, 
by 2:1707 days in the case of the Sürya siddhanta and by a similar period in the 
case of each of the other siddhantas. This period is called the $odhya, which is 
defined as the interval between the moment when the sun reaches 0° true longi- 
tude and the moment, rather more than two days later, whe he reaches 0° mean 
longitude every year. The Sodhya is dealt with fully in paragraphs 198 to 213 
below, and the tables appended thereto. It will be seen from the different Eye- 
tables that even where there is no other difference between two siddhüntas (e.g., 
between Brahma siddhanta and Siddhanta Siromani), the difference in respect of 
the $odhya makes two tables necessary for computing the commencement of the 
solar year and the first new moon in each solar year. See also paragraph 191 
below. 
5. The interval between the commencement of a solar year and the first 
new moon in the solar year is a most important datum in the author’s method, 
since on this interval depend (1) the time of occurrence of subsequent new moons 
in the year, (2) the incidence of adhika and kshaya months, (8) the exact .interval 
between the ending moment of a particular tithi and the ending moment of its 
attendant nakshatra or yoga and (4) the calculation of solar and lunar anomalies 
for tithis. : 

6. Another important respeot in which the author's method differs from all 
the others hitherto published for computing tithis, nakshatras and yogas, is the 
series of anomaly and equation tables (Eye-table, sections @ to i, pages 17 1—194) 
for the sun and the moon under the various siddhantas, whereby the absolute 
ending moment of a tithi, a nukshatra or a yoga, is arrived at by means of a 
single addition to, or subtraction from, the mean ending moment, instead of by 
a series of approximations. How this is effected will be explained in Chapter IV 
on the construction of the tables, Section iii, pages 74 to 81. 


SEorion iii.—Luni-solar character of the Indian year. 


7. Like the lunar calendar of the Jews, and unlike that ofthe Muhammadans, 
the Indian calendar may be described as luni-solar, since such of its perio 
of time, as are regulated by the movements of the moon, are also tied 
divisions of the solar year. A lunar tithi is not counted at all unless the sun rises 
upon it. A tithi, nakshatra, or yoga may begin, or end, at any moment of the 
. day, but the tithi, . naksflatra, or yoga pertaining to a day is that which 18 
current at sunrise. A lunar month has its name determined by, though not always 
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CHAP, L—PRELIMINARY NOTIONS; SEO. IV; PARAS. 8—12 š š 
etymologically derived from, the next following solar sankrapti: if there are two 
lunar months equally entitled to have their name determined by a particular 
solar sankrinti, they both receive tho same name and one, the first, is called 
adhika. On the other hand, if a new moon is followed by two sankrantis before it 
is followed by another new moon, the lunar month which would ordinarily have 
had its name determined by the second of the two sankrantis is suppressed and is 
said to be kshaya, that is, in defect. Lastly the lunar year, beginning with the 

. lunar month Chaitra, is named after the negt solar year. ‘These considerations 
suffice to prove that the Hindu lunar year is properly a luni-solar year. 

8. Lunar periods of time are characterized by an eloment of certainty or 
rather of palpable evidence, not found in solar’ periods, and in another sense the 
actual moments of lunar phases are marked by much greater uncertainty than 

` solar sankrüntis. We shall consider each of these propositions. 

9. Palpable evidence of lunar’ periods.—W e cannot visibly perceive in the 
heavens the fact that the sun has completed any definite stage in his annual 
course: but new moon, when the moon’s longitude is the same as the sun’s, is a 
patent fact: so are full moon and each quarter of the lunar month. ‘There 
cannot be a difference of a whole day between the moment of new moon in one 
part of the country, and the same moment in another part, just as there might be 
in the commencement of a solar month (paragraph 14 below). If an inscription. 
states that a-certain tithi fell on a Monday, and by calculating backwards we 
trace the tithi to a Saturday, we may be quite certain that there is some error in 
the inscription. 

10. On the other hand, there are greater fluctuations in the moon’s than in 
the sun’s movements, in the sense that the actual time of new moon may be as 
much as 14 hours before, or 14 hours after, the time of mean new moon. Two 
calculations are therefore necessary to determine the time at which the moon 
reaches any particular stage of her course: we must first ascertain the mean time, 
which is simply the expected time, taking an average over very long periods; and 
then we must calculate the actual time by means of a correction of the mean time 
according to the moon’s and sun's anomaly at the particular moment. Both these 
operations can be performed very easily and very accurately, that is to say, in 
exact accordance with the siddhantas, by means of the Eye-tables in the present ` 
work. The correction is called in modern astronomy a correction for the gun's 
and moon’s equation of the centre. There are also one or two other minor 
corrections recognized in modern astronomy, but the siddhantas do not make 
them. 


SEction iv.—Oommencement of the solar month or sankranti. 


11. The astronomical commencement of a solar month is the moment of 
sankranti, i.e., the moment when the sun enters a constellation of the zodiac. To 
ascertain the moment of sankranti, we must add up two figures, namely, (1) the 
day and fraction of day of the English month entered in Table II or in the head 
lines of the Ephemeris against “ Commencement of the solar year,” and (2) the 
days and fraction of day entered in the Eye-table, section 2 or in the book-marker 
as the collective duration of days up to the month of which we wish to know the 
sankranti or moment of commencement. 


12. Though the moment of a sankranti is the same all over India for the 
same siddhànta, the commencement of the corresponding month for civil purposes 
is not necessarily the same all over India. The following rules on the subject 
are adopted from Messrs. Sewell and Dikshit’s “ Indian Calendar ” :— 


(1) In Orissa the solar month of the Amli and Viláyati eras begins on the 
day of sankranti, at whatever moment of the day the latter may happen.. 
Accordingly in Orissa, the solar months begin on the sankranti days. 

(2) In Bengal, when the fraction of the day at which the sankranti happens 
does not exceed 45 ghatikas (midnight) the solar month begins on. the next day; 
and when the sankrünti occurs after 45 ghatikas, the solar month begins ou the 
next day but one. Accordingly the Bengal months corresponding to Ani 
A.D. 1910 (Bengal solar Ashadha) and to Malayalam Dhanus A.D. 1910 (Bengal 
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solar Pausha) commenced on 15th June and 16th December 1910 respective] 
and not on 14th June and 15th December 1910 (the days of the sankranti), 

` while Bengal solar Magha in A.D. 1910-11 did not commence till 15th January 
1911 (i.e., two days after the sankranti). ; 

(3) In Southern India, in the Tamil country, when the fraction of the day 
at which the sankrünti occurs does not exceed 30 ghatikas (De, when the 
sankranti occurs, roughly, before sunset) the solar month begins on the same day. 
That is why, for instance, the beginning of Tamil Ani, A.D. 1910, coincided with 
the day of the sankranti, 14th June 1910. When the sankranti occurs after 80 ` 
ghatikas, the solar month begins on the next day. Examples will be found on 
any page of the Ephemeris. The authors of the “Indian Calendar” also state 
that in Malabar, when the sankranti occurs after 18 ghatikas, the solar month 
commences on the next day. 

Seomon v.—The day of the solar month. 

18. This citation, so familiar in the European calendar, is unknown in India, 
in the epigraphical period, except in Southern India, and even there it occurs 
only in a small number of cases. When it does occur, it is a valuable means of 
verification, provided we know the particular siddhanta-to be applied : because the 

.combination of a particular solar day of a month with a vara or week-day, a 
particular tithi and a particular nakshatra, may not recur for a century or 
possibly for four centuries. On the other hand, if we laid too much stress on the 
solar day of the month, and were wrong in the assumption of the siddhanta, our 
result might be wide of the mark by a century or two. This risk of error has 
been amply illustrated in a recent pamphlet* which shows that a whole series 
of Chola and Pandya dates could be transposed by a century by merely 
supposing the Brahma siddh&nta to have been followed, instead of the Arya 
siddhanta and that another similar transposition could be effected by following 
the ‘Orissa rule” for the commencement of a sankrünti (vide paragraph 12 supra) 
instead of the “Tamil rule.” The author of that brochure, however, overlooked . 
the important consideration that if in even one of a series of such dates mutually 
connected in time, there was a.reference to a Saka date, which confirmed the 
Arya siddhànta and the “Tamil rule” hypothesis, then it must follow that 
no other siddhanta and no other “rule for sankrantis” can be applied to the 
whole series. 

14. Owing to various causes, principally the differences in the length of the 
solar year, in the sun’s Sodhya, in the sun’s anomaly table, and in the “Sankranti 
rule,” the day of solar month by a particular siddhanta is often (and in the case 
of the Brahma siddhanta, regularly, during the epigraphical period) discrepant by 
a whole day from the result arrived at by using another siddhanta, and if both 
siddhanta and the sankranti rule (paragraph 12) were varied simultaneously, 2 
difference of two days in the result could be produced. But not only does the 
bewildering array of siddhantas and sankranti rules not cause in practice a multi- 
plicity of solutions and a general uncertainty of dates,—the thesis propounded in 

the pamphlet just referred to,—but the application of the Arya siddhanta and the 

* Tamil rule” to the whole series of dates receives more ample confirmation than 

before by the mention of Saka dates in some of the inscriptions which by tinternal 
evidence are mutually connected in time.. (See the Pandya dates in Part II of 

Volume I). Í 

15. It must not also be overlooked that paleographical tests are in almost 
every case absolutely indispensable to verify a date, and where the period is such 


that a difference of 100 years makes a difference in the kind of script in use (as: 


was the case, for instance, in A.D. 1100 compared with A.D. 1200 for ‘Tamil 
Script), the astronomical verification should be kept within the bounds of palæo- 
graphy and not stray into any century ad libitum. ; 
SEOTION vi.—The week-day. ' 
16. The week-day is the crucial test in the vast majority of verifiable Indian 


dates and in the absence of a week-day, an Indian date is usually pronounced `, 


© “Some Saka dates in]insciiptions ” by Mr. Venkatazubbayya of the Mysore Archaeological Department, 1916. 
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unverifiable * unless there is an eclipse in the date. To “verify” a date 18 
to show that it is equivalent to a particular day, month and year consistently 
with all its details, or with the greater number of its details, and that it 
would be inconsistent with any other day during a certain number of years. 
For instance, a date, such as ci onday, 8th tithi in the bright fortnigh$," with 

. mention of month, or “Monday, 8th tithi and nakshatra Anuradha,” without 
mention of month, can be verified as a rule only for a period of 8, 7 or 10 years, 
because after this period it will recur with the same details. ` If in such a 
case the year also is given, it may be possible to show that all the details are 
consistent with the given year and not with any other year for the next 3, 
7 or 10 years, so that it becomes probable that the year given in the date is 
correctly cited. Where we have a date that merely gives a tithi, a, nakshatra, 
and a year, without the week-day, we say that the date cannot be verified, i.e., 
proved free from the probability of error, because every year must contain such a 
tithi and such a nakshatra somewhere, and we cannot assert with any degree of 
confidence that the year-date is freo from error. Numerous examples of verifiable 
and unverifiable dates are given in the introduction to the second part of volume I 
of the Ephemeris. ; š 

17. The week-day appears to have been frequently relied on in inscriptions 


to distinguish the day on which a tithi or nakshatra commenced from the day on 
which it came to an end. 


SEction vii.— The tithi or nakshatra of a day and of a moment. 

18. Over the greater part of India, a day is known normally as the day of 
an eighth, ninth or any other Zithi, or of A$vini, Bharani, or any other nakshatra, 
rather than as the eighth, ninth or any other day of a solar month as in Europe. 
The tithi or nakshatra which is identified with a day is that tithi or nakshatra which 
was current at sunrise on the day in question, and though a tithi or nakshatra, 
may have ended the next minute after sunrise, and the next tithi or the next 
nakshatra may have been current for the whole of the remaining day, it is the 
tithi or nakshatra current aé sunrise which gives its name to the day in ordinary 
Indian parlance. . 

19, Nevertheless it is the case that in numerous well-attested inscriptions, 
the tithi-or nakshatra quoted is not that which was current at sunrise on the da 
in question but that which commenced at some part of the day and would be current 
at sunrise only on the neat day. Such a citation may be distinguished as the day 
of commencement of a tithi or nakshatra or “the following day’s tithi” or “the 
following day's nakshatra " (usually abbreviated by the present writer as fdt. 
or f.d.n.). ' 

SEOTION viiiiThe civil day and its English equivalent. | 

20. Indian time is kept in ghatikas (Tamil naligai), or sixtieth parts of a day, 
each ghatika being equivalent to 24 minutes of English time (2 of an hour), and in 

palas (Tamil vinddis) or sixtieth parts of a ghatika, each pala being equivalent to 24 
seconds of English time. The ghatikas and palas are reckoned, not from midnight 
to midnight as in English time, but from sunrise to sunrise. . Now, as the moment 
of sunrise depends on the latitude and longitude of each place, there should, strictly 
speaking, be as many panchángas as there are places in India. Indian astronomers 
get over this difficulty by calculating time in the first instance according to one 
central latitude and longitude, and then applying the necessary Corrections in order 
to deduce the time for other places. The central latitude is the equator and the . 

; central longitude is that of Ujjain (75° 46'-6" east of Greenwich) where there was 
an ancient observatory. To combine the central latitude and the central longitude, 
they imagined an island called Lanka in the Indian Ocean, situated on the equator 
and having the same longitude as Ujjain. This Lanki is, of course, not Ceylon. 

21. The civil day (with its multiple, the week) is the one measure of time 
that is common to European and Indian reckoning, everything else (year, month, 
ghalikas, palas, hours, minutes, seconds) being different in the two systems. 
Accordingly, the civil day and decimals of a day have been adopted throughout 
the present work for expressing all manner of Indian dates as well as for working out 

* For the verification of an eclipse without a week-day 
Chapter Y, scotion ii, paragraphs 247 to 271 below. 
2 


when the positions of five planets are recorded, see 


a 
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ending moments of tithis, 
and Indian dates. Any c 
ghatikas and palas (Tamil, 


etc., and also for verifying the correspondence of English 
decimal of a day can be converted readily into Indian 
ndligais and vinddis) or English hours, minutes, and 
seconds by means of the Eye-table r or Table VI or the book-marker inserted 
ineach volume of the Ephemeris. To assist the reader in very.exact computation, 
the fractions expressing minutes have been carried far enough in Table VI to 
show the recurring places. lf, for instance, we wish to know how many hours, 
minutes, and seconds are equivalent to 404190 of a day, we turn to Tabie VI 
and find that -40486 of a day is equal to 9-hours 43 minutes. The remainder of 
the decimal fraction is "00004 which, the same table informs us, is between 3 
and 5 seconds. So the answer is9 hours 43 minutes 4 seconds. The same 
decimal fraction is eguivalent in Indian time (as we may see from Table VI) to 24 


ghatikas, 18 palas. ` 
Secrion ix.—Mean and actual moment of phenomena. 


99. The most.ordinary problem in the Indian calendar is, to determine when 
a particular astronomical phenomenon was completed, e.g., an elongation of the 
moon from the sun measured in arcs of 12 degrees each and shortly called a tithi ; 
the reaching of a longitude of so many degrees by the moon, called a nakshatra.; 
the completion of so many degrees of longitude by the sun and moon, supposed to 
travel in opposite directions, called a yoga; or the actual completion of so many 
degrees by the sun, called a sankranti, when the number of degrees is computed. by 
vüfis, i.e., in multiples of 30 degrees. There is no direct means, known to ancient 
or modern astronomy, of computing these ending moments, as they are called, 
because at no two successive moments does any heavenly body move at the 
same rate or pace. Nevertheless the “anomalies,” as they are hence called, 
can be tabulated, because, taking long periods into consideration, the mean 
period of revolution of a heavenly body, e.g, the moon or any of the planets, is 
fairly, and for all practical purposes rigorously. constant, and we have only to 
attach to each “anomaly ” its own “equation,” or, variation from the mean. In 
other words, the answer to the question, what is the actual position of a heavenly 
body at any moment ?—is furnished by the algebraical sum of the mean position and 
the equation, corresponding to the anomaly at that moment. It will be seen, 
however, from what follows that the Indian calendar aims at determining more 
than this: it requires not only the phase or phenomenon completed at a.given 
moment, for which purpose we would have to add merely the mean phase of a 
moment plus the equation of the anomaly at that moment, but it requires the ending 
moment of every phase, for which purpose the ordinary anomaly tables have to be 
manipulated ina particular way. The exact method how this is done will be explain- 
ed later (paragraphs 195, 196, p. 76), but it was thought as well to draw attention 
to this peculiarity of procedure in computing the details of the Indian calendar. 


SEOTION x.—Laplanation of headings and columns in the ephemeris. 


23. Method of verification and abbreviations.—The chief abbreviations used in 
the ephemeris are (1) the indication of ending moments of tithis and nakshatras 
as decimals of a day, instead of by ghatikas and palas, or hours and minutes; (2) 
the substitution of numbers for names of nakshatras. A key to the latter set of 
abbreviations will be found at the bottom of each page, while a key to the former 
has been inserted in each copy of the work as a detachable book-marker as well as 
on, the inner side of the cover. For the rest, all the Indian and Muhammadan 
details corresponding to an English date are given in ds immediate neighbourhood. 

"Thus in the twenty days commencing with Tuesday 12th December A.D. 836 and 
ending with Sunday 31st December, there are several changes of Hindu and 
‘Muhammadan months, there is one day without its own tithi, one day without its 
own nakshatra, and one day with two tithis. All these changes and facts are visi- 
ble at a glance without having to be gleaned with much trouble, from the top, 

. bottom and sides of the page, as in an ordinary Indian panchanga, Thus on 
Tuesday 2nd December A.D. 836, it is clearly indicated that it was the 20th day 
of Dhanus or Marga month of Anala year, and bahula panchadasi or amavasyd 
of Lunar MargaSrsha ending at -12 (= 7 ghatikas or 8 hours after mean sunrise), 
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a day of nakshatra * Purva Ashüdha " (No. 20) ending at "58 of day (= 35 ghatikas, 
or 14 hours after mean sunrise), and lastly the 98th day of Zi-l-hijja month of 
Hijra 921. It is equally clear that Friday 22nd December was the first day of 
Makara or Tai month of the same year Anala. The change from the last day 
of Hijra 221 to the first day of Hijra, 222 on Thursday 14th December A.D. 836 
is marked with equal clearness. . 

24, Cyclic and other years.—The headings at the top of each page comprise (1) 
the symbols for solar and lunar eclipse-and the abbreviations for Amavisya an 
Paurnina, (2) the numbers of years in the different eras, (3) the names of samvat- 
Baras or cyclic years in Northern and Southern India, and (4) the commencement 
of the Indian year according to Surya and Arya siddhantas, according to the 
Kollam year, and according to Hijra. The Kollam year is a current one, like the 
A.D. year, while all the other Hindu years, Saka, Vikrama, Bengal san and Kali- 
yuga, are expired years. It should be noted that the Kaliyuga years quoted in 
the ordinary South Indian panchàngas are current and will be found to exceed in 
each case the Kaliyuga year marked in this book by one. A similar remark 
applies to Bengal san. The names of solar samvatsaras, Prabhava, Vibhava, etc., 
are quoted not only at the top of each page, but above the name of each Tamil 
month. Thus it has been possible to give in this book, for each English date, the 
Tamil (or Malayalam), Telugu (or Kanarese) and Muhammadan equivalents with ` 
as much fulness as in the ordinary pocket diaries. For example, against Tuesday 
21st March A.D. 836, one may read off in this book, as in a pocket diary, “ Anala 
Samvat, Chittirai 1” or « Metam 1," “ Anala Samvat Adhika Chaitra Bahula 
Panchada$t, Nakshatra Revati, and Hijra 221 Rabi-ul-awwal 28.” 

25. Solar and lunar veckonings.—The various calendar systems in use in 
India may be divided into two main groups as shown in this book, namely, the ` 
solar reckoning, comprising the English, Tamil, Malayalam, Oriya and Bengali 
reckonings; and the lunar reckoning, used all over India, and including the 
Muhammadan and Jewish reckonings. The Indian calendar is sometimes styled 
luni-solar, because its lunar months and years cannot recede by more than 29 
days from the corresponding solar months and years, whereas the Muhammadan 
or Hijra year recedes by 10 or 11 days every year and will therefore be found to 
commence in all months of the Indian and English years. 

26. Column headed “ Month and day.’—Solar months in India are generally 
named in Sanskrit after the ragis or signs of the zodiac, “ Mesha,” e Rishabha,” eto., 
but in Tamil they are also known by another set of names, more or less modified 
from names of nakshatras or lanar months, namely, “ Chittirai,” < Vaikasi,” etc. 
Both sets of names, e Mésha-Chittirai,” “ Rishabha- V aikà$i," “ Mithuna-Ani,” eto., 
are quoted in this column. The days of the solar month are reckoned according 
to an ancient Tamil practice, from the sankranti of the Arya siddhünta. The | 
rules for determining the commencement of the solar month, according to the 
Tamil, Malayalam, Oriya and Bengali systems, with examples. have been given in 
paragraph 12 supra. A difference of a whole day or of two days would ordinarily 
be found between Tamil days of solar months and the corresponding Bengali 
days. 

27. The number of days in a Tamil month is not the same every year. 
Thus Chittirai has ordinarily 31 days, but may occasionally have 30. The fact, 

alluded to by the ancient commentator of Silapadikaram, that Chittirai, in the 
year when the events described in that poem occurred, had only 3U * days, and 
commenced ona Sunday, a day of “Srvati” nakshatra, enables us, although the 
commentator has omitted to mention the year, to infer that the year in question 
was A.D. 756 and no other. Days of the solar month are now commonly quoted 
in the Tamil country, but we do not meet them before the beginning of the eighth 
. century A.D. We learn from the ancient Tamil poem Tolkappiyam that a day 
at that epoch was ordinarily called, as it still frequently is, after its nakshatra, 
The practice of calling days by their tithi numbers apparently came into use at a 
subsequent date in the Tamil country, though elsewhere in India the calling of a 
LL — AI 
*Inivolame I of this Ephemeris, the Chittirai month of tho year A.D. 750 is shown as having had the full * : 


31 days; bnt the author has shown olsewhere (vide Paper iii in the Appendix) that according to the system then 
. Current it waa quite possible for Chittirai to have had orly 30 days. . 
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day by its tithi number is an ancient, in fact, a Vedic practice. Week-days do 
not seem to have been in common use in the Tamil country much before the 
beginning of the eighth century A.D. - Elsewhere in India, week-days have been 
traced to the fifth century A.D., but not much beyond. It is a curious circumstance, 
and one deserving of careful study, that a date in India, one thousand and four. 
hundred years ago was known by the same week-day as the corresponding day in 

Europe. ; t 

28. Nakshatras and lithis.—Tvery Hindu feast, fast and festival (except 

sankrantis) is connected with either a tithi or a nakshatra or both (Chapter: 

III, Section xix, pp. 55—69). A mean tithi extends over ‘98 of a day, while a mean 

nakshatra extends over 1:01 days:; but the solar and lunar anomalies may make a 

tithi longer or shorter by ‘58 of a day as a maximum, while the lunar anomaly 

may similarly affect a nakshatra to the extent of 38 of a day. Hence the irre. 
gular lengths, in time, of tithis and nakshatras, which make the Indian system 
so complicated in appearance, but which constitute at the same time a most 
valuable check in chronological studies. Hence also the curious fact that what 
ought to be a normal state of things, namely, each day having a single tithi and 

a single nakshatra, is very seldom noticed on the successive days of a whole. 

month. Such a phenomenon occurred throughout the month of Vaisikha, Wed- 

nesday 26th March to Friday 25th April A.D. 822 and again, throughout the: 

month of Phalguna, Saturday 26th February to Monday 28th March A.D. 830. 

The curious reader may pursue the game with the help of this book. It follows. 

from what has just been stated that in the course of a lunar month 2 tithis or 2 

nakshatras may ordinarily be found either to occur on the same day or to cover 

parts of 3 days, the middle day in the latter case being without a tithi, or without 

a nakshatra of its own. Cases of the same day having two tithis as well as two 

nakshatras, as on Kārttika, bahula 11 and 12 (Wednesday 30th October A.D. 

709), and other cases (e.g., Saturday 27th June A.D. 705) in which a day had 

neither a tithi nor a nakshatra of its own can be easily traced with the aid of this. 

work. 

29. In this connexion reference may be made to the hallucination that a lunar 
fortnight with only 13 days does not occur except once in a 1,000 years. In 
the Mahabharata (Bhishma parva, 3, 32) it is recounted by Vyasa in the course of 
his conversation with Dhritarashtra that he has known of lunar fortnights 
consisting of 14, 15 or 16 days, but never of one consisting of 18 days, but that 
since such 2 one is in prospect or has occurred, there will be a great slaughter of 
human beings. Other Süstras, quoted by Dr. Fleet in Indian Antiquary, Vol. 

_ XVI, for March 1887, reiterate this omen, and it is stated in one of the quotations. 
(commentary on the Muhũrto Ganapati) that the phenomenon occurs only once in 
1,000 years. If thie was the case, it would be at least a remarkable coincidence that- 

£ the recent great European War (A.D. 1914—1918) should have broken out abso- 

i lutely at the middle of a fortnight consisting of 18 days. The fortnight from sulla 

pratipad, Friday 24th July, to pürnimà, Tuesday 4th August A.D. 1914, as will be 
seen from the “ Ephemeris A.D. 1800— A.D. 2000," comprised only 18 days from 
pratipad to panchadasi owing to the occurrence twice, i.o., on the first and ow the 
last day of-the paksha, of two tithis on a single day. But it Ze not true that the pheno- 
menon takes place only once in a thousand .years. Tn the absence of a compilation 
like this Ephemeris, it might be difficult to check the statement, but anybody can 


— n 


satisfy himself from this Ephemeris that the phenomenon occurred in' 1805, 


1813, 1830, 1847, 1849 (after 36 years as in the Mahübhárata, Mausala parva, 
11, 18, and with grasthodaya and grasthüsthamana also as in the Mahabharata), 
1861, 1864, 1572, 1878, 1880, 1892, 1900, 1908, 1914, 1917, 1920 and will 


occur in 1928, 1931, etc. Such instances will be found also in the earlier 


parts of the present work, see for example the years 702, 705, 719, 724, 741, 744 


752, 755, 758, 772 and 775. Comment is needless after noting so many recurrences. 
The occurrence of such a fortnight in July 1914 was known in January 1914 


when the new year's panchangas were published; nevertheless, no one then 
pred that a great war was coming on in July: the “prediction ” came after 
e event. š 


80. Adhika and Kshaya months.— Occasionally, that is seven times in 19 


years, a lunar month is repeated twice in the course of the same year. For 
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instance, in the year A.D. 836 there are two Chaitras, one reckoned from Monday 
21st February to ‘Tuesday 21st March, and the other from Wednesday 22nd March 
to Wednesday 19th April. The first month in such cases has the prefix adhika 
( — additional), and the second the prefix nija (= proper). Both prefixes are duly 
and clearly marked in the Ephemeris. More rarely also, a lunar month is sup- 
pressed altogether, and in such cases is known as kshaya (= suppressed). ‘Thus in 
A.D. 770, the month Puusha, which ought to have occurred in December-January, 
was suppressed. The omission of a kshaya month is noted by N.B. at the foot of 
the page where required. The rules for determining the date of occurrence of 
additional and suppressed months are clear] y given in paragraphs.89 to 91 below. 
81. Nakshatras and ending moments of nakshatras.*—A complete list of 
Indian nakshatras, with the corresponding fixed stars, as identified by different 
authorities, is given in Chapter III, paragraph 101. The practice of reckoning 
time by nakshatras is peculiar to India and China, and has existed in each ofthese 
countries from very ancient times. In India, in Vedic times, a lunar month had 
no other name than that of the nukshatra in which the moon of that month 
became full. To this day, Chaitra is the month in which the moon becomes full 
when occupying “ Chitra” nakshatra, and so on for the other months. The con- 
currence of certain tithis with certain nakshatras is thus fixed within narrow limits 
for every month in the year, and the student of inscriptions should be familiar 
with the table of concurrence (see the Ege-table, section s, pp. 140, 146, 152 below.) 

32. Note on broken periods.—1lt is very important that the reader, dealing 
with the Indian or any other calendar, should know thoroughly how to reckon 
broken periods. It is generally a question of addition or subtraction, but unless 
one goes through the process with reflection, there is always a danger of adding 
or subtracting 1 too much. : 

To take the simplest case, how many days are there from Friday in one week 
to Tuesday in the next? Most people would ase their fingers in such a case and 
answer “4” or “5” according as they began the reckoning with Friday or with 
Saturday. Now, such uncertainty is fatal to exact reckoning, and we should; 
therefore follow certain rules whereby we may avoid all uncertainty. À 

First of all, we should note that such a question is intelligible only with 
reference to the neat subdivision of the broken period: that is, in this. case the 
meaning of the question is, how many days are there from a particular hour on 
Friday to the same hour on Tuesday. "This makes the answer quite certain. 
From 6 a.m. on Friday to 6 a.m. on Tuesday following, there are 4 days: and 
the proper way to answer the question is to convert Friday and Tuesday into 
week-day figures 6 and 3, and to add a whole period (7) to Š before deducting o. 
Thus 7+3 = 10; from 10 take 6, and we have the answer, 4 days. Some exercise 
is necessary in order to do even these simple week-day problems correctly, 

The rule about adding a whole period when we have to reckon from a frac- 
tion of one period to a fraction of the next is very important. How many days 
are there from 23rd October in one year to 15th March in the next, the second 
being a leap year? Ifwerefer to the Eye-table q we shall find that 23rd October 
is the 206th day from 1st April; and 15th March (where we have had to pass 29th 
February) is the 850th day. Deduct 206 from 350. Answer, 144 days. 

To take another case, suppose we are required to deduct the longitude of 
Jupiter from the longitude of the sun, it being given that the former is 800 
degrees and the latter 29 degrees. To answer this question we must first add 
360 degrees (the whole period in this case) to 29, and then from the total 389 
subtract 300 ; answer, 89 degrees. 

If the Ist of a Mail MONEN be the 15th July, what will be the 7th of the 
Tamil month? In such cases we must make the same addition to or the same 
deduction from the one side as we make in regard to the other. In the ežample 
before us, the addition to be made is 6, and the answer, 21st July. 

If the 1st of Tamil month be the 15th July, what will be the 29th of the 
Tamil month?. We add 28 to each side. Therefore the answer is 15--28 = 43rd 
July, from which we deduct the whole of the completed period (July =) 81 days. 
Final answer, 48 minus 91 = 19th August, š 


$ The N ksh tras were primarily cortain constellations serving as permanent land marks in the eoliptio but in ç 
later Indian Jum they Ihave tate to mean certain fixed measures of space (generally 131 degrees) in the 
ecliptio, š > 
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CHAPTER II.—EKPOSITION OF THE EYE-TABLES. 


THE WHOLE SYSTEM OF COMPUTATION EXPOUNDED BY MEANS or TRE EYE-TABLE. 


33. The student desirous of acquiring the ability to compute with exactitude 

any tithi, nakshatra, yoga: or vara will find ali the material necessary for him in 
the Eye-table of the particular siddhanta which he wishes to study, whether Sürya, 
first Arya, Brahma, or Sirdmani. The first six pages of each Eye-table 153 to 
170, contain all that is necessary for.obtaining any of these results correct to two 
places of decimals, while pages 171 to 194 give expanded tables of equations 
which will enable the student to obtain results correct to four places of decimals, 
viz., down to palas in the Indian scale of time; illustrative examples are also 
prefixed to each Eye-table. For the reason stated in paragraph 198 below, no 
separate Hye-table is necessary for the second Arya siddhanta. 
34. It will be seen that each Eye-table is divided into 26 parts, & to z, 
lettered serially in the margin of the table (z, however, stands first, as explained 
below, for a mnemonical reason), and the following explanation adheres to this 
order. To facilitate reference, a loose copy of the principal Eye-table, that of 
the Sürya siddhanta is supplied with this work. 


`BYE-TADLE, SECTION Z.—The signs of the zodiac. 

35. This section which is placed at the head of each Eye-table does not con- 
tain any calculated tabular matter, and.is styled Z firstly, to arrest attention, and 
secondly, because it refers to signs of the zodiac. 

86. Order of signs of zodiac or rasis and longitude of commencement of each 
sign or ra$i.—The twelve signs of the zodiac or rasis, whose names are preserved 
in the Malayalam names of months, were borrowed by the Hindus from a western 
source, Chaldean or Greek, as is apparent from the procedure of Varahamihira 
who names each sign first in Greek (Kriya, Tauro, Jimuthro, Kankri, etc.), and 
then in Sanskrit (Mesha, Rishabha, etc.). The longitudes: of the rasis are reckoned 
in Indian astronomy from a fixed point in the heavens, generally identified as Z 
Zéta Piscium, whereas in European astronomy, the 0° point of longitude is 
reckoned from the meeting point (which is liable to variation from year to year) 
of the celestial equator and the ecliptic. In European astronomy this meeting 

oint is conventionally called the first point of Aries, but it is not now in the 
constellation Aries, because every year, owing to the precession of equinoxes, the 
first point of Aries moves back 50 seconds of an arc along the ecliptic. About 
A.D. 582 the first point of Aries of European astronomy was identical with the 0° 
longitude of Indian astronomy, but since then, the former has receded every year, 
j till now there is a difference of 23^ between the first point of Aries (Huropean 
astronomy) and the 0° longitude of Indian astronomy, vide paragraph 229 below. 
For his present purposes, the student need not trouble himself with the difference 
‘between the two reckonings of celestial longitude, but he will understand that 
when, for instance, the planet Jupiter is said to be 15° in Kenya, the meaning is 
that the longitude of Jupiter is 150° -+ 15°, or 165°. ` 
87. The Eye-table shows how the solar months receive different names in 
Bengal, in the Tamil country, and in Malabar, which are the principal tracts of 
—— (other than Orissa) where solar months are, or have been, ordinarily 
used. 

EYE-TABDE, SEOTION &.—Moment of sankrünti in days of solar year and 

decimals of a day. 


38. The moment when the sun enters a rāśi, i.e. when: his longitude is 0°, 


80°, 60°, elc., is called a sankranti, an epoch with which Hindu festivals are - 
often associated. The first sankranti or Mésha sankranti is the most important 
of all, being the beginning of the Indian solar year. In the European calendat 
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the year hegins at midnight between the 31st December and the Ist January, 
and each month has a fixed number of days, 31 or 80 or 29 or 28 as the case 
may be. The Indian solar year may begin at 


only be stated as so many days and a fraction, 
the Eye-table, Nor is this all. The actual du 


| nerally apply to the whole 
Period the durations of months calculated for a particular epoch. ‘he durations of 


months given in the Sürya siddhanta Eye- 


; paragraph 201. The 
durations of the months according to Brahma siddhanta are different from those 


sodhyas in the two siddhantas are 


EYE-TABLE, SECTION A—continued. English date corresponding to each sankrānti 
A.D. 1900. 


39. Under this heading the Eye-table gives the correspondence of the 
sankrantis, according to each siddhanta, to the days of English months. Thus it 
is stated in the Eye-table that the Mésha sankranti in the year 1900 A.D. corre- 
sponded, according to the Brahma siddhanta and the Siddhanta Sirómani, to April 
11, and according to the Sürya siddhànta aud the Arya siddhànta to April 19. 
Similar differences will be found between the two sets of siddhüntas in the remain- 
ing months of the year 1900. If the reader runs his eye down column k in the 
Eye-table, he will find that, whereas in A.D. 400 the Mésha sankranti, or 
commencement of the Indian solar year, according to the Brahma siddhanta as 
well as the Siddhanta Sirdmani, fell on March' 16, the same Sankrünti in the year 
1700 A.D., even before the application of the Gregorian reform of the calendar 
began to affect the variations between the Indian and the European calendar, fell 
on March 27, a difference of 11 daysfor 1,300 years. This is a result of the Indian 
calendar being regulated, not by the tropical year, like the European calendar, 
but by the sidereal year. The exact equivalent in English month and day, of any 

‘particular sankrünti according to any particular siddhanta can be calculated in 
the least possible time by means of the Eye-table, as shown in the illustrative 
examples, but the present intimation in Section a of the Eye-table is merely 
intended to show how in practice the beginnings of Indian solar months run in 
relation to the beginnings of European calendar months. : 


HYE-TABLE, SECTION &—continued. Lunar month; each month, commences before the 
: sankranti noted in neat column. 


40. This line of the Eye-table gives the names of the 12 lunar months, 
Chaitra, Vaisakha, Jyeshtha, etc. Except in Southern India and in Bengal, the 
ordinary civil reckoning over the whole of the Indian continent is by lunar 
months; and even in the excepted provinces, the calculation of days according to 
the lunar month has to be made much more often than the „reckoning according 
to solar months. To understand the lunar reckoning in all its details is to under- 
stand in its entirety the Indian calendar system. Not very much by way of a 
detailed explanation of the lunar month can be attempted in this place, but it is 
necessary to note one or two points that are indispensable to a proper understand- 
ing of the subject at this stage, The first point is, that in the ordinary scheme 
of 12 solar and 12 lunar months in a year; each lunar month is regarded as 


commencing before the date on which a particular solar month begins and receives 
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circumstance. For instance, the lunar month called Chaitra. 
asha sankranti, or the commencement ` 
aigakha must occur within the same 


its name from that 
must occur within 29:53 days before the M 
of Mésha solar month; the lunar month V. 
interval of 29°58 days before the Rishabha sankranti, or commencement: of the 
Rishabha solar month: and passing to a later month, the 7 th lunar month Karttika, 
must occur within an interval of 29:53 days before the Vrischika sankrünti, or 
commencement of the Vriáchika solar month. Now the ordinary interval between 
any solar sankranti and the next is 30 or 3J days as in the European calendar, 
but the ordinary interval between the commencement of a lunar month and the 
commencement of the next lunar month is only 29:58 days ; so that it must sometimes 
happen that more than one lunar month commences in the interval between two. 
solar sankrantis or, which is the same thing, between the commencements of two 
solar months. Following the principle first laid down, in the .words italicized 
above, both the lunar months occurring in such a case in the interval between two 
solar sankrüntis receive the same name, the first being called adhika or intercalary,. 
and the second nija, or true. Intercalary lunar months are to be found in many 
calendars other than the Indian, but the Indian calendar has for many centuries 
rigorously enforced the principle stated above in determining the naming of 
intercalary or adhika lunar months. As an adhika lunar month is of frequent 
occurrence, seven such months being due in the course of 19 years, it follows that 
the solar month, which is ordinarily an item neglected in civil reckoning over the 
greater part of India, is nevertheless indispensable in order to ascertain whether 
there will be an adhika month in a particular year. And since the intervals 
between the same solar months are not the same according to the different 
siddhantas, it also follows that when there is an adhika month according to one 
siddhanta, there may not be an adhika month under another siddhanta. In the 
list of lunar months furnished in the section of the Eye-table now under considera- 
tion, No. 18 Chaitra is shown as a recurring month, but this is simply given as 
an example and, in practice, any lunar month may in turn be an adhika or 


intercalated month. 


EYE-TABLE, SEOTION D.—Increase in days (1) of lunar month, 
and.(2) of sun's anomaly. 

41. This line of the Eye-table merely gives multiples from 1 to 18 of 29:5306 
days for each lunar month. The use of this line will be understood when we 
come to calculate the sun's anomaly at a particular moment (paragraph 54, 
page 17 below). 


EYE-TABLE, SECTION C.—Inerease of moon's anomaly when the interval between 
Mésha sankranti and the first new moon in the solar year is 0°00 day. 


42. The length of the synodical month, or the interval between one new 
moon and the next is 295306 days, whereas the length of the moon’s anomalistic 
month or the month which determines the irregularities in the moon’s motions, 
is 27:5546 days. The difference between these two periods is 1°976 days 
and this difference increases from month to month. The moon’s anomaly at 
the commencement of each solar year is obtained by adding the quantities in 
sections m and p of the Eye-table. This anomaly is then increased by the 
interval between the commencement of the solar year and the first new moon in 
the solar year, for which purpose we add the quantities in sections 1 and o in 
the Eye-table as shown in the illustrative examples. We have now got to the 
moon's anomaly at the first new moon in a solar year. If to this quantity we add 
one of the quantities in section C of the Eye-table, we get the moon’s anomaly 
at the commencement of the various lunar months in a given year. Section C of 
the Eye-table is, therefore, an important datum for calculating the lunar anomaly; 

and we shall duly make use of it for that purpose later on page 17. 


EYE-TABLE, SECTION G.—Tithi equivalent in days. 


48. In the Indian calendar system the days are ordinarily reckoned, not from: 
midnight to midnight as in the European calendar, but Rom: Se EIU ; 
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and further, the lunar month of 29:53 days is divided into 30 tithis, so that 
each tithi is not exactly one day, but -9843 of a day. A tithi may end at any 


part of a day and in theory, in order to know what ia the tithi at any moment of 


the day, it is necessary also to know what tithi came to an end that day and 
when it came to an end, and 


what tithi is running at the moment in question. In 
practice, however, and for most purposes of civil reckoning, the tithi for a day is 
fixed by that tithi which was current at sunrise of that day and no account is taken 
of any other tithi that may commence during the day, except for astrological 
purposes. But the complications connected with tithis do not end here. lt has 
already been observed that the Indian calendar takes account not only of mean 
periods of time which, properly speaking, should be the sole basis of civil reckoning 
and which, in all probability, did exclusively govern the Indian calendar in ancient 
times, but also of the actual ending moment of a tithi, a month, a year and so on. 
This minute concern about actual ending moments is peculiar to the Indian 
calendar and necessitates constant reference to a, panchünga or Ephemeris in which 
the ending moments have been previously calculated. 

44. The ending moment of a tithi is the moment at which the moon is removed 
from the sun by an exact multiple of 12 degrees. The moment when the moon is 
exactly 12 degrees distant from the sun, called in European astronomy an elongation 
of 12 degrees, is the ending moment of the first tithi; similarly the second tithi ends 
when the moon is exactly 24 degrees from the sun, and full moon is the moment 
when the moon is 180 degrees from the sun, i.e., when it is exactly opposite to the ` 
sun in the heavens. The determination of the moment when the moon is in each of 
these several positions is a tedious astronomical process which, in modern astro- 
nomy, cau be accomplished only by means of a nautical almanac; nautical 
almanacs are in fact being used extensively by Indian panchingam-makers of 
the present day who foliow the so-called Drig-ganita system which, however, is 
no system at all of Indian astronomy, but is a conventional name for a system 
based on a European or American nautical almanac. The exact modern astro- 
nomical process for determining a tithi would require the employment of quite a 
large number of equations, some of them very minute and very complicated in 
character; but the Indian calendar has for a long time used for the determination 
of tithis only two equations, viz., one depending on the moon’s anomaly and the 
other on the sun’s anomaly. Both these equations are also used for yogas,' and 
one of them, the moon's equation, is used for nakshatras. Similar equations, 
called the annual parallax and the anomalistic equation, are used to determine the 
exact position of planets in Indien astronomy ('l'able IV). 


EYE-TABLE, SECTIONS 6, f, $.—Moon's equation of the centre and moon's 
anomaly in days and decimals of a day. 


45. In these portions of the Eye-table we are confronted directly with the 
equations of the moon last mentioned. These equations are expressed to two 
decimal places from -00 to -4l in the case of tithis; from ‘U0 to 28 in the case 
of nakshatras; and from :00 to :95 in the case of yogas. If these equations 
were carried to four places of decimals, as they must be when we wish to ascertain 
the ending moments of tithis, nakshatras and yogas in palas as well as ghatikas, 
we would need much more extended tables, which are given in a later portion 
of the Eye-table (pages 171 to 194 below). For practical purposes, even of accurate 
calculation, in Indian epigraphy and in Indian history, we do not need to use 
more than two places of decimals of a day, and that Is why the Ephemeris gives 
the ending moments of tithis and nakshatras to two decimal places. 


46. In order to know what equation to apply towards the determination of 
the ending moment of a particular tithi, nakshatra, or yoga, we must know the 
anomaly of the moon at that moment. The anomaly of the moon is first of all 
given for the commencement of each solar year (vide Sections m and p of the 
Eye-table) and to this quantity we add the successive periods of time which 
will bring us to any given moment in the year for which we wish to know the 
tithi, nakshatra, or yoga. In other methods for the verification of the Indian 
calendar, it is usual to express the anomaly of the moon or of the sun as so 
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many degrees from perigee or apogee. In order to simplify calculation, however, 
all anomalies are expressed in the present’ work in days and fractions of a ‘day 
360 degrees being equal to one anomalistic month of 27-5545 days in the case 
of the moon, and one anomalistic year of 365-26 days in the case of the sun, 
The reckoning of the anomalies in the present work is always from perigee, 
The anomaly of the moon at any given moment having been ascertained in days, 
we have to find from’ sections e, f or g, of the Eye-table the corresponding 
equation, with its appropriate sign, and apply it according to the rules given 
in the illustrative examples. 


EYE-TABLE, sxotions h, i.—Sun's equation of the centre and sun's anomaly 
in days of the solar year, for tithis and yogas. ` 


47. For tithis and for yogas we require the sun’s equation as well as the 
moon's, and sections h and i of the Eye-table give us these equations. As the 
sun’s equation does not vary, except in the. third place of decimals, for a whole 
day, the anomaliesat pages 154, 160, 166 are given generally in whole days of 
the year, except where the equation is at a minimum or at a maximum, in which 
case.the exact fraction of the day for which the minimum or maximum is 
appropriate is also indicated. In the extended anomaly and equation tables which 
are printed at pages 177, 178, 185, 186, 193 and 194 below, sun’s anomalies are 


given to two places of decimals of a day, and sun’s equations to four places of 


decimals of a day. 

48, The 0 day of the sun’s anomaly is properly speaking the day and moment of 
the day in a year when the sun is at perigee exactly (Special Sun-Table I, page 78 
below, cols. 6, 12 and 18). Now the sun’s anomalistic position on any given day of 
the year is practically the same, whatever year may be under consideration, and 
therefore, the sun’s equation tables in the present work. merely give for each 
day of the solar year the corresponding equation, viz., the equation of the 
anomaly corresponding to the day. In the Arya siddhànta this assumption 
is quite correct; in the Surya siddhinta it is very nearly correct; butin the 
Brahma siddhanta and the Siddhanta Sirómani, while the table of anomalies and 
equations is the same, a correotion in the number of days of the sun's anomaly 
has "occasionally to be made, as indicated in the illustrative examples under the 
Siddhanta Siromani Eye-table. The explanation of these variations belones 
properly to a more advanced portion of the present work. (See Chapter IV 
paragraphs 189 to 191, page 75 below.) i i 


EYE-TABLE, SECTION j.—Perpetual week-day almanac for the European calendar. 


primitive one of dividing by 7 the ahargana or number of days which h l d 
since 9 Kaliyuga. Many good methods have beən SEET and Published Bn 
modern times for ascertaining week-days, and Hye-table j has been selected as 
being the best of them. [t consists in the addition of four figures, viz. (1) 


[Centuries B.C. always begin with 101, 201, 301, etc., and i | 
etc.] Then we proceed to find the constant for the Sentry 101 B C. edid Pr 
and add the constant for the year 97, for March, and lastly 15, i.e., 1 4 2+15= 
18. This, divided by 7, leaves as remainder 4, so that we know that the weok- 
day of 15th March 44 B.C. was a Wednesday. SC 
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practised astrology in the Grecian and Roman States and (3) the Jews who appear 
. ub a very early time to have borrowed the week-day reckoning from the Chaldean 
peoples with whom they were associated. The Romans and Greeks, throughout 
the period of the classical literature which has come down to us, do not seem to 
have had any practical knowledge of the week-day, except that they knew that the 
Sabbath or seventh day of the week wasa day of rest among the Jews. One 
solitary * reference to a planetary week-day, and that by the Latin poet Tibullus 
who was a student of astrology, is all the evidence that occurs in any context 
Showing that the Romans of the first century A.D. possessed an acquaintance 
with week-days. The Romans as a rule observed the nundinae or every 9th 
day as a market day, and their month was divided into three unequal portions 
by the Kalends, Nones and Ides. At what epoch the Hindus became acquainted 
with the week-day is an interesting but obscure point; but since it came to them 
from a Graeco-Roman source, during Christian times, and subsequent to 
Ptolemy's date (middle of second century A.D.), as we know from Indian 
inscriptions and other early references to the week-day in Indian literature, and 
also from the very few weo <-days which have come to light in Indian inscriptions 
‘and records between the fifth and eighth centuries A.D., we may presume that the 
week-day was not in common use in India before the ei hth century A.D. and not at 
allin use before the fifth century A.D. In the rather keen controversy on this 
subject, which is one of constant recurrence in Indian journals and newspapers, 
it is of importance to bear in mind that, while the original planetary week-day was 
an instrument of Chaldean astrology and as ‘such known to Greek and Roman 
stulents of astrology in the century preceding the Christian era, the practical use of 
the week-day for civil reckoning was probubly due to the exigencies of early 
‘Christian usage, which found in the wee <-day a convenient means of naming several 
important days in the Christian liturgical year, such as Holy Thursday, Good 
- Friday, Holy Saturday and Easter Sunday. The earliest references to thevweek- 
day, as an item of civil reckoning, are, in fact, to be found in a well-known 
passage of the Christian Apologist and Martyr, St. Justin, in the first quarter 
of the second century A.D. We next find the week-day mentioned, as an institution 
currently familiar, but of recent origin, by Dio Cassius, a Greek historian of the 
early Roman Empire, about A.D. 225. ‘Dio Cassius also gives an explanation of 
the orderof week-days, which is identical with the explanation given by the 
Indian astronomer Varühamihira. B y the time of Constantine the Great (begin- 
ning ofthe fourth century A.D.) we find the week-day in common use in the 
Roman Empire for describing Christian feasts and festivals. This was precisely the 
epoch at which the Guptas were in power in India, the epoch at which Greek ideas 
of astronomy, mathematics and medicine flowed freely into India, and the epoch 
probably at which the week-day began for the first time to make its appearance 
in India. Between the time, however, of the first appearance of an idea like 
that of the week-day in any country and its coming into general use, there was 
bound to be a fairly long interval of pessibly two or three Centuries ` and we may 
note that so late as the tenth and eleventh centuries A.D., inscriptions in Ceylon 
are still wanting in week-days. The practical conclusion to be drawn from these 
various data is that it is vain to look for an allusion to a week-day in any litera- 
ture, Eastern or Western, in any century B.C. and that any alleged find of such 
an allusion must be examined very critically. It is characteristic that the 
very first reference in: any history, sacred or profane, in which the week-day 
EE 
e i « i i in” and othor series, has drawn the author's atte 
‘toa SE e wall, — — pia — “which was buriedon 24th August A.D. 70 
by u volcanio eruption), and quoted in Schiaparelli's Astronomy iu the Old Testament (1905), p. 186. The grafito 
is supposed to have been the work of a Roman slave and consists of six lines scratched in the following order : 
"Saturni, Solis, Lunae, Martis, Iovis, Veneris; each line consisting of the nume of a week-day in Latin. The omission 
of [Dies] Mercurii (Wednesday) in this enumeration is curious, ‘Tho ts may axo been, one o tho students 
of astrology who, us prosumed in the text supra, were — xim — e EE EE may 
NA ITA e NEUE ae a wall to elsi third quarter of the first century A.D., but it by no ‘means 


roves that th k-day was then used as an item of civil reckoning of time. The place assigned to Dies Saturni, 
followin ` tho “Chaldean order, is significant and points presumably to tho astrologieal character of the grafiito. 
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has played a part in chronological investigation, is in connexion with the exact date. 
of the Last Supper and the Crucifixion of Christ. By means of, the week-days, 
occurring in the Gospel narratives of the New Testament, we know that these events 
must have happened in one of three years, A.D. 29, A.D. 30, or A.D. 85, although 
it willalways remain a disputed point in which of the three years these events 
happened. Encycl. Brit., 11th edition, Art., " Bible Chrenolngy, New Testamant.” 
51. A Nota Bene in section j of the Eye-table draws attention to the dates 
when the Old Style of reckoning ceased in the different parts of Europe, as well. 
as to the date, 14th September 1752, when the New Style was adopted by Act of 


Parliament in the United Kingdom. 


EYE-TABLE, SEUTIONS k, 1, m, n, o, p. 


52. These sections of the Eye-table furnish three items of information which 


must form the first step in any Indian chronological reckoning according to the 
authors method. For any such reckoning we want to know (1) the exact moment 
when a solar year commenced, for which purpose we consult section k, adding 
to a figure in that section a quantity in section n when necessary; (2) the exact 
moment of the first new moon in the particular solar year with which we are 
concerned; this is given in section lof the Eye-table, to which we add, when 
necessary, a quantity in section o ,deducting again, when necessary, once or twice 
29:5306 days ; (3) the moon’s anomaly at the commencement of the solar year, as. 
given in section m, to which a quantity from section p should be added for odd 
years ina century. In applying sections m and p, however, it should be remem- 
bered that the moon’s anomaly, to be at all useful, must also be reckoned up to the 
first new moon in the solar year, for which purpose the quantities in sections 1, o, 
m and p should be added together. Just as sections k,] and m give certain 
information for the first year in a century, sections n, O and p give the same 
information for all the odd years of a century. 


A PRACTICAL ILLUSTRATION OF THE HYE-TABLE. 
58. This is a convenient stage at which we may introduce a simple example 


illustrating the most usual processes of reckoning in the Indian calendar. The. 


: earliest example, so far as is now known, of a well-authenticated week-day in Indian 
` inscriptions is the Eran Pillar Gupta Inscription, which quotes “Thursday” as 
the week-day of the “12th tithi in-the bright half of the lunar month of 
Ashadha” in & year corresponding to A.D. 454. We shall now show how the 
Eye-table, studied thus far, enables us to calculate the exact English equivalent 
of this date and also to verify the fact that it was a Thursday. We make the 
calculation according to the Sürya siddhanta Hye-table which in all probability was 
the siddhànta (in an early form) that was used in the actual reckoning recorded 
in the inscription. The reader will save himself a good deal of future trouble by 
carrying out carefully the processes indicated below. Section k of the E ye-table 


tells us that in A.D. 400 the solar year commenced on March 17 ‘45569. Section ` 


n further shows that for 84 odd years of the century the fraction to be added for 
determining the commencement of the solar year is 78954. We know, therefore, 
that in the year A.D. 484 the Indian solar year commenced, according to the 
Surya siddhanta, on March 17:48569 -+ -73554 = March 18:22123. Similarly. 
sections ] and O tell us that in the yeur A.D. 400 the first new moon in the solar 
year was removed from the commencement of the year by 28°844h6 days; to 
which we add, from section o, the interval of the first new moon in the solar year 
corresponding to 84 years which is 064583 of a day. The two quantities being 
added, we infer that in A.D. 484 the interval between the commencement of the 
solar year and the first new moon in the same solar year was 28:84466 -+ 0:54538 
= 24°38999 days. The same process, performed with the aid of sections m and 
P, informs us thatin the year 484 A.D. the moon's anomaly at the commencement 
of the solar year was 21715228 + 18:46585 — 4521813 days. Consequently the 
moon's anomaly at the first new moon in the same solar year must haye beer 
45°21313 + 2488999 = 59:60812 days. Subtracting from this, two full 
anomalistic months (Eye-table d) 55-1092 days, we have, as the age of the moon's 


anomaly at the first new moon in the solar year A.D. 484, 4:499 days. 
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algebraically the sun’s equation already arrived at for the day in question, viz., 
— :0454 day, and we obtain, as the net moon’s anomaly for the given moment, 
20'218 days. With this result we go into the moon’s anomaly and equation table 


find that the moon's equation for 20-218 days is+--4138 day. Wenow add algebrai- 
cally the sun's and moon's equations obtained from the anomaly tables, viz., 


different siddhantas, has been worked out most carefully by an eminent Indian 
authority, the late Mr. Sankara Balakrishna Dikshit in the Introduction to Dr. 
J. F. Fleet's Gupta Inscriptions (p. 157), and the result above arrived at is exactly 
that reached by Mr. Dikshit at the end ofa much longer process which he has only 
partially indicated, whereas by the present method the student is able to reach 
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18 
to the different Bye-tables furnished in this work. They will be a expounded ; 


in Chapter IV of this work (paragraphs 208 and 209, page 87 below). 


Ending Moments of the 12th tithi, bright fortnight of Ashadha in A.D. 484-85... 

(1) Sürya siddhanta: A.D. 484 June 21, 51 ghatikas 11 palas after mean 

Kal First Arya siddhànta: A.D. 484, June 21, 49 ghatikas 48 palas after 
mean sunrise. > 

(8) Brahma siddhànta: 


"` (4) Siddhinta Siromani: A.D. 484, June 21, 53 ghafikas 21 palas after 
mean sunrise. j 
EYE-TABLE, SEOMION .—Days counted from March 1 and days counted from April 1. 


55. The reader who has attentively followed the explanation of sections k, 
1, m, n, o, p, and the illustrations given thereunder will have seen the practical 
use of section q of the Eye-table. in arriving at the English equivalent of any. 
Tndian date, we have to count days from the commencement of the solar year. 
Running the eye down section k of any of the Eye-tables, the reader will notice 
that, while at the beginning of Kaliyuga the Indian solar year began on the 15th 
of February, by the time we come to A.D. 400, which is practically the earliest date 
that can possibly be verified according to the details of the Indian calendar, the 
Indian solar year now (i.e., in A.D. 400) commences on (1) 17th March, according 
to the Sũrya and Arya siddhantas and (2) 16th March, according to the Brahma 
Siddhanta and Siddhanta Sirómani. The commencement of the Indian solar year 
is then retarded at the rate of one day for every century until 1752, when the intro- 
` duction of the New Style into the British calendar carries forward the English equi- ` 
valent by 1] days at once; and from A.D. 1753 forwards, down to our time, the Indian 
solar year has always commenced in April. Now section q of the Eye-table enables 
us to calculate readily the English month and’ date corresponding to a certain 
number of days counted from Ist March or 1st April respectively. Example :— 
Given that an Indian solar year commenced on the 18th of March and that the 
ending moment of a particular tithi was 3455 days from the commencement of 
the Indian solar year; required to know the English date. Answer :—March 18 
+345:5 = March 363:5. By section q of the Eye-table, March 388— February 1; 
therefore March 363:5 which is 338--25:5 = February 1425-5 = February 26:5 of 
the following English calendar year. In reckoning days from April 1, we have 
io remember that in a leap year April 336 is equal to March 1 of the following 
year as shown in section q of the Eye-table, whereas in an ordinary year April 
335 is equal to March 1 of the following year. This means of course that, if there 
is a leap year in the year followiug April 1, that is in the next calendar year, then 
April 336 is equal to March 1 of the following year. E 


A.D. 484, June 21, 50 ghatikas 15 palas after mean 


HYE-TABLE, SECTION Y.—Ghatikas and palas. 


56. This section gives the ghatikas and palas corresponding to the decimal 
arts ofaday. The section is so constructed that any decimal part of a day, 
own +o four deciməl places, can be interpreted as an exact number of 

ghatikas and palas so as to give the exact equivalent in Indian time. An ex- 
ample of this has already been given by translating “8530 of a day into ghatikas and 
palas (51 ghatikas 11 palas). It should be noted that the: division of the day into 
24 hours has been known in India only since the introduction of the* Greek 
(Ptolemaic) system of astronomy and astrology, that is, since about the 5th cen- 
tu A.D. and that Indian time is always expressed sezagesimally, i.e., in ghatikas, 
eae. ghatika being the sixtieth part of a day, and palas, each pala being the six- 
tieth part of a ghatika. The occurrence of an allusion to * hora" either asa 
lagna or as the 24th part of a day furnishes, as was noted by the late Dr. Burgess 
in his contribution to the Journal of. the Royal Asiatic Society (1893), intrinsic 
evidence that the work must be subsequent to the introduction of the Ptolemaic 
astronomy into’ India. A practical application of this observation is furnished by 
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the reference to the hora in the text of the ancient Tamil Grammar, the Tolkzp- 
piyam, Poruladikaram, Kalaviyal, verse 185. 


LADIES Qarqpës d Garer erat 
B65 Qursi @ pQ eur éate. 


Translation. 


* In Kalaviyal, i.o., the pre-Aryan marriage rule, 
the man is not obliged to abstain during prescribed 
days and hours or lagnas (as in the Aryan rule).” 


The occurrence of an allusion to the hora in this text shows that notwith- 
standing all that has been stated to the contrary, this part of the Tolkappiyam 
‘could not have been composed much before the sixth century A.D. 

Table VI in this work may be referred to when the reader wishes to convert 
any fraction of day, without loss of time, either into ghatikas and palas or into 
hours, minutes and seconds, and vice versa. - 


EYE-TABLE, SECTIONS S, t, U.—Nakshatras. 


57. These sections of the Eye-table give all the information that is necessary, 
in addition to what has been set out already, to enable us to. calculate the ending 
moments of nakshatras. The scheme of nakshatras is different in the Surya and 
Arya siddhàntas from what it is by the Brahma siddhünta and Siddhanta Sirómani. 
In the two former siddhüntas the nakshatras have equal Spaces of 18 degrees 20 
minutes each, whereas in the Brahma siddhanta and Siddhanta Siromani the nak- 
shatra intervals are either one day, or half a day, or one and a half days, and in one 
case (Abhijit) one-third of a day. But the principle by which the ending moments 
of nakshatras are calculated is the same.under all the siddhantas ; that is, each nak- 
shatrais normally attendant on a particular tithi, and the ending moment of a 
nakshatra cannot-be separated from the ending moment of the tithi on which it is 
attendant by more than a certain-maximum interval. Accordingly, in section S 
of the Eye-table, under each lunar month, are given the shortest intervals between 
the new moon of that month and the ending moments of the various nakshatras 
belonging to that month. What the actual interval will be in a given year will 
depend on the use we make of sections t and u of the Hye-table. There is a 
. fixed relation between the distance of the first new moon in the solar year from the 

‘commencement of that year and the interval by which the ending moment of any 
nakshatra during that year can be prolonged beyond the normal moment of occur- 
rence of the nakshatra shown in section S of the Hye-table. In the 
year A.D. 1921-22 the first new moon in the solar year was 24:23 days distant 
from the commencement of the solar year. Supposing we want the mean ending 
moment at which nakshatra Uttara Phàlguni (No. 12 nakshatra) ended in 
Phalguna month in the year 1921-22; section t of the Hye-table tells us that 
when the first new moon is 24 days distant from the commencement of the solar 
year, the nakshatra intervals throughout the year are prolonged by 0:41 day. 
Section U of the same table tells us that for 29 of a day added to the 24 days we 
‘should subtract “02 of a day from 0-41, that is for this particular year the 
nakshatra intervals shown in table S were all prolonged by 0:39 day. Conse- 
quently the ending moment of Uttara Phalguni nakshatra in Phàlguna month 
A.D. 1921-22, which, according to table s, should occur 15:83 days after the new 
moon beginning Phalguna month, occurredin the year 1921-22 after an interval of 
15:88 -+ 0:39 = 15:72 days from the new moon beginning Phalguna month. From 
Table II of this work, p. 276, we know that the new moon beginning Phàlguna 
month in the year 1921-22 occurred on Sunday, February 26:59 ; so that the 
nakshatra Uttara. Phalguni in that month ended on February 26:59 + 15-72 — 
February 42°31 = March 1431, A.D. 1922. This was the ending moment of the 
mean nakshatra according to Surya siddhanta. If we wish to know the actual 

ending moment of the nakshatra, the easiest method is to ascertain the anomaly of 
the moon corresponding to 15°72 days from the new moon beginning Phalguna 
month. The nakshatra equation of the moon's anomaly of this moment is given 
by the appropriate table of nakshatra equations of the moon in the Eye-table, 
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i ivi he actual endi 
tion f, pp. 157, 168. The exact process of arriving at i in 
RUN nakshatra is not given here because it will be generally foun 
advisable to use the abridged process which is indicated in the illustrative 


examples under each Eye-table. 


EYE-TABLE, SECTIONS V, W and X.—Shorlest interval in days from 
new moon to ending moment of each yoga. 

58. This is the last portion of the Eye-table proper and shows how the 
ending moment of a yoga isto be calculated. ‘The principle is the same as for 
` makshatras, i.e., there is a normal moment of occurrence for each yoga, determined 
with reference to the new moon which commences each lunar month ; to this 
normal moment of occurrence we have to add the period of retardation determined 
by sections w and x of the E ye-table—only the retardations are longer in the case 
of yogas than in the case of nakshatras, the maximum being 4 1i days: under 

yogas against a maximum of 2:21 days under nakshatras. ; 
The yoga is not a very important element for the purposes of the epigraphist, 
and the chronologist. The references to it in inscriptions and literary records. 
are not many and are confined to the later centuries for which we generally have 
other means of verification in Vikrama and Saka years. The yoga itself is an 
artificial conception. in Indian astronomy, a yoga being supposed to be the joint 
space which would be travelled by the sun and the moon in a given period of 
avelled in opposite directions instead of, as they 


time, supposing that these bodies tr. 1 ; in: 
actually do, in the same direction. Consequently, just as the tithi or the natural 
elongation of the moon is the difference between the positions attained by the 


inoon and sun at a given moment in the heavens, the yoga or the artificial combi- 
nation of the two motions is the fictitious space which would be described by the 
sun and the moon if they were travelling from new moon to new moon in 
opposite directions instead of in the same direction. In the supposed case the 
sun and the moon together would do the 360 degrees of the ecliptic in 25°42 days, 
and the length of the yoga month is therefore 25°42 days. These 25:42 days are 
distributed among 27 yogas just as the nakshatra month of 27°33 days is distri- 
buted among 27 nakshatras, and the ending moment of each yoga is determined 
accordingly. A. reference to a yoga ina literary work or an inscription neces- 
sarily implies that the framer of the record fixed the position of the yoga with 
reference to a panchinga, for he could not possibly have found a yoga by 
reference to the actual position of the sun and the moon in the actual heavens 
except by a circuitous process of calculation; and hence the investigation of 
yogas is a matter of altogether secondary importance in historical and chrono- 
logical research. 
EyE-TABLE, SECTION y. 


_59. For purposes of reference, since it will be frequently required in con- 
nexion with Table II, a section y is added to each Eye-table, showing (1) the 
collective duration in days from the first new moon in the solar year up to the 
ending moment of each tithi in every lunar month, and (2) the increase of the 
moon’s anomaly up to the end of each mean tithi ; this increase has to be added to 
the moon's anomaly at the first new moon in the solar year. 1t should be 
remembered, when using this section y, that an adhika month adds one to the 
number of lunar months in a year and that for instance in à year in which Ashadha 
is adhika, the collective duration up to the end of a tithi in Bhadrapada mon 
Should be looked for under Sravana in section y. š 
The reader should accustom himself to think of lunar months as well as ol 
nakshatras by their number; and in a year in which No. 4 month is adhike, 
ravana which is ordinarily No. 5 month will become No. 6 and information 
regarding tithis and nakshatras in that month should be looked for in sections y 
and s under ordinary No. 6 month (Bhádrapada). This is why every month column 
in the tables of nakshatras and yogas (sections S and V) is headed “ ordinarily.” . 
Whether a particular year contains an adhika month and what that month is, 
can always be readily ascertained from Table II (pp. 200 to 279). 
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CHAPTER III.— EXPOSITION OF THE ELEMENTS OF INDIAN 
CHRONOLOGY. 


Section i.— The synodical month and the Indian solar year. 


60. Astronomical conslants.— A. regular treatise on astronomy always closes 
with a chapter on astronomical constants, viz., those elements of calculation which 
are of use in predicting astronomical events. A treatise on astronomical compu- 
tation must begin, not end, with astronomical constauts. 

Gl. First astronomical constant—The moon's synodical month or lunation.— 
The first astronomical constant in Hindu astronomy is the moon’s synodical month 
of 293 days. The exact length of this period, according to the Sarya siddhünta,* 
is 295302057949 days. The ancient Hindu astronomers purposely calculated this 
period to what we should now call nine places of decimals in order that there 
might be no error even after thousands of years. The period fixed by modern 
astronomy does not differ from the above in the first six decimal places, and as 


0000008, the actual difference, is +; of a second, it follows that the difference 
between European and Indian astronomy in 5,000 years or 61,844 synodical 
months may amount to 4,260. seconds 


l i or a little over 1 hour and 11 minutes. In 
practice the difference between the European and the Indian computation of new 
moons is very much less, f 


62. What is a synodical month ?—A synodical month or lunation is the inter- 
val between one new moon and another. It is not the period in which the moon. 
travels once round the earth, but the period in which the moon gains one complete 
revolution over the apparent or visible motion of the sun. 

The moment of new moon is tho moment when sun and moon have the same 
longitude, i.e., are at the same distance measured from a fixed point in the beavens. 
When once this moment is past, the moon resumes her journey at the rate of 
about 13 degrees a day and the sun resumes his‘at the rate of about one degree a 
day. It follows that the moon gains twelve degrees over the sun in a day and 
therefore she gains 360 degrees in about 30 days. : 

'The synodioal month, then, is the period during which the moon gains 360 
degrees over the sun, and its exact length is 29:530587946 days. ` 


68. The solar year.—The next astronomical constant to be noticed in Indian 
astronomy is the solar year, the length of which, according to the Surya 
siddhanta, is 8651258756481 days. The length of the year, according to modern 
astronomy, is 365-2492408 days. The Julian calendar assumed a year of 365:25 
days, i.e., 00776 of a day in excess of the correct figure. To rectify this error, 
Pope Gregory XIII in 1582 ordered the dropping out of 10 days and the British 
Parliament in 1752 t similarly dropped out 11 days, and to avoid a recurrence of 
` the error, we now drop out three leap years out of every hundred. The year of 

965-2422408 days is, however, a tropical year, whereas ‘the Hindu astronomical 
year is an anomalisiic £ year, and we should really compare the Hindu year with 
the modern anomulistic year, which we seldom hear of in practice, but the correct 
length of which is 365:2596296 days, being an excess of “001 day over the Hindu 
year. This no doubt makes a difference of several days in the course of four or 
five thousand years, but as the Hindu year is essentially lunar and not solar, not 
much practical inconvenience is caused by the difference. 


64. A tropical year is that which brings the seasons round at the same time of 
the year, whereas an anomalistic year is that which brings back the sun's anomaly, 


ss, 


* The Surya siddhinta, the best known system of India astronomy, is believed to have been ocrrent in its present 
form since See Genre A.D. and isthe standard for all India. Several other siddhünta: 


5 1 S are extant, 
but only one of tom, the first Arya siddhünta, is of any practical importance in Southern India. 
T This was the occasion when tho New Strix was introduced. 


1 Strictly speaking, a sidereal year, but the designation anomalistic year is more suitablo at this stage in order to 
lead up to the sun's anomaly—for explanation sec page 73, paragraph 178. 
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d i.e., the rate at which he moves round the earth. This rate varies according wa 
the sun 1s near to, or removed from, his perigee, 1.e.; the point when he is nearest 
the earth, and ouce a year the sun returns, as ib were, to his old pace. This vary- 
ing pace of the sun is very important for calculating the moment of new moon, ag 
well as for caleulating the moment of sunrise, and this is probably why the Hindu 
astronomers reckon the course of the sun by the anomalistic, instead of by the 
tropical, year. : 4 

65. The decursus of the Hindu solar reckoning. 


ing begins from the midnight between i 7th and 18th 
On the morning of 18th February 


commonly called the beginaing of Kaliyuga. 
lete Hindu solar year had run out by 


3101 B.G., that is one year later, one comp year 
6:18 a.m., Lë ab -95875-of tho day. As however the Hindu day is always reckon- 
ed from sunrise, mean ` sunrise for the whole of India being at 6 a.m., the first ` 


yearis according to this siddhanta reckoned to have been completed at13 ` 


minutes (or exactly `00876.of a day) Indian time of the day, on- 18th February 
ndu chronology began. The Hindus 


3101 B.C, At this moment the year 1 of Hi 
and not current years, as the Euro. 


generally reckon completed or expired years, 
he first mean solar year of tho Hindu chronology, 


pean calendar does; and t 

which began on 18th February 3102: B.C., is, according to Hindu reckoning, the 

mean,solar year 0. By adding 3101 to an English calendar year A.D. we arrive 
lipuga. Thus the year A.D. 1910 is 


at the corresponding (expired) year of Ka 
K.Y.5011. Fora B.C, year, the K.Y. equivalent is obteined by subtracting it 


from 3102, not 2101. 
66. Correspondence between A.D. and K.Y. years.—1f we reckon 3865:25877 56481 
days for every Indian year, commencing from midnight between 17 and 18 Feb- 
ruary 8102 B.C. we shall find that the commencement of 3101 K.Y. fell on 16th 
March, 1 B.C., at “15379 of the day. The Sürya siddhanta, however, anticipates.. 
the commencement of Kaliyuga 3101 by 2°1706944 days because the true Indian 
solar year 0 Kaliyuga really began 2-1707 days before the moment above assigned 
for its commencement. This correction is called fSodhya. It thus happens “that 
K.Y. 3101 commenced in 1 B.C. on 13th March at :9831 of the day after mean ` 
sunrise (6 a.m.). From this point table II in this work will carry us on regularly 


through every year up to A.D. 2000. 


— The Sürya siddhanta reckon. 
February 3102 B.C., which is 


SzortoN ii.— Fixing the moment of mean new moon. 


67. At the first moment of K.Y.* 0, accordin ü iddha 
sun and moon had the same mean longitude, that is en des — de 
instant. At the first moment of K.Y. 1, 365°258756481 days would have passed 
that is 12 synodical months, and in addition 10°89170112. days. That is P the 
first moment gt ET See E not new as she was at the first moment o 
-Y. 0, 0:89170 days old: and the first i 
— on 29:530587946 minus 10:891701129 days — 18-639886817 da — 
e commencement of K.Y.1. In this way in every Hindu year the first mean ' 
. new moon pond occur 18:63889 days later than in the previous year. In the 
year ES ape menn new moon occurred 2 x 1863889 days = 3727778 days later 
ERE APE moin SE H p year, but as this period exceeds a synodical month, 
— moon in K.Y. 2 really occurred 37:27778 less 29-53059, that is, 
Eer y er the commencement of the year K.Y. 2. The day of occurrence 
OE MO: Ai See new moon for 100 years after 0 K.Y. is given in "the Eye-table, 
pert nd we see from that table that in 100 K.Y. (mean solar year) The first 
Ce Ce — 3:46164 days after the commencement of ihe year. 
— in GE = maybe seen from the Sürya siddhanta Eye-table, section J. 
EE daya] oon of the Hindu solar year occurred almost exactly 10 days 
property ys less -0019 of a day) after the commencement of the E year. 


* Le, at midnight botween 17th and 18 
l 0. Thi th February, 8102 s , 
aa EE B, 
` Ə planets, includi liyuga according to 
excepted purpose is the commencement of the true Tadlan salar sP UNE nnm were at 0° mean longitude. 
? in paragraph 66. 
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The process of calculatin 


g the first new moon in any solar year jhas been explained 
in paragraph 53 supra. 


SECTION iii.—$Sun's and moon’s anomaly and actual moment of new moon. ` 


69. Although mean new moon occurs every 29:53059' days, the actual new 
moon does not recur so regularly. About the time when the moon is‘due to 
become new, she may be fast, or she may be slow, and we have to take this 
circumstance into consideration. Hindu astronomers have devised a table of the , 
moon’s anomaly which enables us to calculate exactly by how many degrees the ! 
moon is in advance of, or behind, her mean position at new-moon or at any other 
time. The ordinary tables of the moon’s anomaly and equation of the centre, as ` 
these constants are called, will be found in Professor Jacobi’s standard article on 


the subject in Vol. I of the Hpigraphia Indica and are reproduced in special tables 


JI and IIT, pages 79 to 81 below. For the sake of practical convenience, the 
present method converts degrees into time and further calculates the anomaly for 
each “001 of the equation, and the result is Eye-table, sections e, f, g. 

70. The moon's anomaly (as explained at page 16) is determined for centuries 
and odd years in the same way as the mean moment of the first new moon is 
determined for every solar year. The moon completes an anomalistic month, that 
is, returns to a particular pace round the earth in 27:5546 days, and every year 
the moon’s anomaly increases by 365:25875 less 134 97:5546—7-04926 days. In 
100 years the anomaly increases by 16:03078 days. 

71. In A.D. 1600, a correction, or bija, introduced by the Hindu astronomer 
Ganesa Daivajna, came into operation. - The effect of this bija is to raise the 
annual increase of the moón's anomaly from 7:04896 days to 7°v4898 days or by 
two seconds of time every year, and also to diminish the length of the anomalistic 
month from 27°554' to 2755459797 or by -000002 days, i.e., 1 of a second every 
month. ; 

72. These figures enable us to calculate the moon’s anomaly at any moment, 
it being assumed by Indian astronomers that at the commencement of the true 

„(not mean) Indian solar year Kaliyuga 0, the age of the moon's anomaly, reckoned 
from perigee, was 47797 days by Surya siddhānta and first Arya siddhauta 
(which is ordinarily referred to in this work as the Arya siddhanta) and 1:9988 
days by Brahma siddhanta and Siddhanta Siromani. 


73. Similar remarks apply to the sun, though of course the “figures are 
different. As stated already at page 14, the Indian calendar assumes in practice that 
on a given date of the Indian solar year, the 0 day or the 10th day or the 100th 
day or the 300th day the sun’s anomaly is tha same, whatever year we may be 
dealing with, that is, if the sun’s anomalistic equation can be expressed by — -05 
of a day for purposes of tithis at the 100th day of a particular year, the snn will 
have the same anomaly and the same anomalistic equation for tithis at the 100th 
` day of any other year. This is also the theory of the first Arya siddhanta, which 
is called the Arya siddhanta in this work; and which lays down that at 0 
Kaliyuga, i.e. at the commencement of the’ mean solar year Kaliyuga 0, tho 
position of the sun’s apogee was 78° that is, and that this is the case in all years; 
that is, when the sun has done +44; K365:2568 days or 79:1338 days of his course 
reckoned from the commencement of the mean solar year, or 79:'1388--9:1467 
days (the addition is the Sodhya) from the commencement of the true solar year, 
he is at apogee, i.e., his anomalistio equation is then 0. Accordingly the Arya 
siddhànta Hye-table in the present work states that at 81:29 days of the solar 
year the sun’s anomalistic equation is 0°00): only it converts the _Subsequent 
equations into time according to the purpose for which the equation is required, 
` Le, whether for tithi or for yoga. 


° 
74, The other siddhantas attribute a slow motion to the sun’s perigee, that 
is they do not admit in theory that the sun’s.pace is absolutely the same at the 
beginning of every Indian solar year, whether mean or true, „but that it varies 
slightly from century to century. These variations are set out in a special table 


P. 
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which will be explained when we come to the construction of tables (page 78 below), 
In practice, the anomaly tables of the sun presented in sections g, h and i of the 
Eye-table for each siddhanta are good for at least a thousand years and we hayo 
to remember that neither the Brahma, siddhanta nor the Siddhanta Siromani, the 
only two systems in which the motion of the sun’s apogee is at all considerable, had 
been current for quite a thousand years when we reach the end of the epigra.. 
phical period (A.D. 1600). 


75. Each anomaly table in the Eye-table, sections e toi (pages 171 to 194), is 
divided into four equal portions, two having additive equations and two subtractive, 
Each equation, as given in. the table, consists of three decimal places, the first two 
being given in vertical columns and the third in a horizontal. column. The. 
horizontal column is not necessary when all we want to know is how many hours or 
how many ghatikas after sunrise a new moon or other tithi occurred, or a 
nakshatra or a yoga ended and: consequently, the horizontal place of the equation, 
namely, its third decimal place, is omitted in the abridged Eye-table, sections 
e toi. Onthe other hand, when such a course is necessary for very accurate. 
work, a fourth figure may be added to the third shown in the horizontal column by 


` noting the difference between two successive anomalies and taking a proportional ` 


part of the difference between the corresponding equations. Thus, supposing we 
want the equation for a moon’s anomaly of 6:04 days: the anomalies and equations 
next to those we want are— 


€s Au. 6031 d. — ge An. 6'069 d. ... Diff. 088d. 
Eqn.—$97d. `... Eq.—898d.  .. Diff. 0014. 


The anomaly under consideration 6:04 days = 6:081 + “009: the last figure: 
is one-fourth of the difference between 6:081 and 6:069. Therefore the fourth 
decimal place to be added to the equation —‘397 is one-fourth of.10,.ie., 2. 
Answer — 9972. ; 

We should note that sometimes the lesser anomaly has the higher equation. 
Thus, supposing we require the equation for «s An. 21:46 d. We note the 
following as the nearest anomalies :— 


Cs An. 91:447 d... — Cs An. 21485 d. ...” Diff, -039 d, 
Eqn.---899d.  .. Eq.--:898d. ... Dif. 001 d. 


Our anomaly is more than 21:447 by 018. which is one-third of the difference 


-039. We therefore deduct one-third of 10 or 3 from the fourth decimal place of 


the equation + ‘399 and obtain as the result + :3987. 
The same observations apply to solar anomalies. 


76. For ordinary results, we do not require a fourth place in the equation, 
and we can take the nearest three place equation that we can find in the Eye- 
table, sections e to i and thus, by means of a simple sum in addition or subtraction, 


discover, without a moment's trouble, the actual from the mean moment of a tithi,. 
. nakshatra or yoga. Even then we shall be far more accurate than by any of the: 


other rough and ready methods now in use. For stages of the anomaly, both 
solar and lunar, which increase or decrease very slowly and where the proportional 


parts are not obvious, tlie fourth decimal place of the equation is also given in the 


extended anomaly tables, pages 171 to 194. 


SxEorioN-iv.—T'Àe solar months. 


77. The solar months of the Indian calendar are. named in the opening’ 


section of the Eye-table. The Tamil names of months are practically the same as 
the Bengali names, but the first Bengali month Vaisakha gives the name to the 
second Tamil month and so on, the last Bengali month Chaitra being the first 
Tamil month Chitterat. . i Jis 


. Also, the M alayalam names of months are generally the same as those of the 


igns of the zodiac: the first two are called Métam and Etavam instead of Mésham 
and Rishabham. i 
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But whether in the Tamil country or in Malabar or in Bengal, the measure 
of the solar months is the same. Like the solar year, each solar month ends at a 
fraction of the day, that is, at the moment when the next sankranti takes place. 
For purposes of computation, the sankrünti, as well as the month to which it gives 
its name, is reckoned from the very moment at which the previous month ends. 
But in practice in the Tamil country,.when sankranti takes place after sunset, 
the next month begins next day; and when the sankranti occurs before sunset, 
that is the first day of the next month, and the old month loses a day. Other 
sankranti rules are observed in other parts of India. (See paragraph 12 supra.) 

73. The solar months in the Indian calendar, which have 30 days each, are 
placed at fairly regular intervals, and the months with 31 days each, as also those 
with 29 days each, are arranged SE Thus the series is : 

30 


31 29 
81 29 
81 29 
31 29 


30 
which is fairly symmetrical. Owing, however, to the working of the rule about 
sankrantis before and after sunset, a month may have occasionally an extra day, 
and solar months with 32 days are not infrequent, as may be seen from the 
Ephemeris. e 
NEOTION v.—Lunar months in relation to solar months. 

79. The lunar months are the doors to the Indian calendar, but the solar 
months are the hinges on which the doors move. Every lunar month takes its 
name in Bengal from the solar month in which it occurs, and in the Tamil country 
from the nest solar month after that in which it occurs. 

80. Thus the lunar Vaifakha must begin sometime in the solar Vaisakha 
(Bengal) or sometime in the solar Chittirai (Tamil). The lunar month being only 
29:53 days in length, there may be two new moons between the beginning and 
end of a solar month, and in this case both receive the same name, the first being 
called adhika or intercalary and the second Nija or true. The second is called 
“true” because it immediately precedes a sankranti. Adhika months occur 
ordinarily once in three years, as may be seen from Table II (pages 200—279). 

81. More rarely, that is about once or twice a century, a solar month may 
begin and end and no lunar month begin in the course of it and then some lunar 
month must be suppressed as there is no hinge on which this particular door can 
turn. The suppressed lunar month is said to be kshaya * or in defect. 

82. We will now take three examples illustrating the different kinds of lunar 
years—(1) the year A.D. 1910-11 consisting of twelve lunar months, corre- 
sponding to as many solar months; (2) the year A.D. 1909-10 consisting of 
thirteen lunar months, which include an adhika, i.o., an extra or intercalary 
lunar month ; (8) the year 1 B.C. or A.D. 0 consisting of thirteen lunar months; 
exhibiting two intercalary or adhika lunar months and one pressed or kshaya 
lunar month: for whenever there is a kshaya month, there will ordinarily be two 

adhika months in the course of 12 months. j 

88. For the first we select the Indian year K.Y. 5011, A.D. 1910-11 and 
which is within our own time; for the second we select the year previous to it 
K.Y. 5010, A.D. 1909-10 also within our time; and for the third, because there 
has been no suppressed month since A.D. 1822, and there will be none till A.D. 
1963, we select the first year of the Christian era, K.Y. 3101, 1 B.C., which is also 
the very first year entered in Table IT (page 200) and will be made much use of, as 
a fixed year, in Chapter V on planetary chronology ; unfortunately, as we shall notice 
in paragraph 310, page 127 below, 1 B.C. has per se little chronological interest 
except as a century year, because in all probability it was uot the year when 
Christ was born; nevertheless it is an interesting year standing as it does at the 
parting of the ways. : 


— 


. i t difficulty in understanding adhika and kshaya months, because the idea is so utterly 
D UTER E ‘other SCENE ; tho examples given on the next and following pages are therefore purposely 
made somewhat prolix. 


7 
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Scheme of months in K.Y. 5011, A.D. 1910-11—Surya siddhanta. 


Moon's anomal: š 
Day and fraction of | q aur —— moment of each Tess 


. day of solar year ! d new moon, 
A.D. dat d frac- sankrünti occurred; names : 
1 day of me when mean new of solar months com-: (To the C's An, ut 


Lunar months. | tion of day of mean | moon occurred, also rade ai Ca first new moon of 


new moon. ` la; ` 
sun's anomaly for sankrinti. solar year add 1'976 
Du new moon. S.M. = Solar month. | 297° — lunar 
EE. 


K.Y. 5011. 
Masha sankrünti Yaiésa- 
kha S.M. ; Chittiraiand 
Metam §.M.; Solar 
year begins, 


A.D. 1910. 

Indian solar year 
commences 
Ap. 13:2080. 
(Tab. IT). 


May 91214. 


25°9134 30:9353 (534 
(Tab. II.) Rishnbha sank. Jyesh- (Table II.) 
tha S.M.; Vaigasi or 


1. Vaióakha  .. 


Etavam S.M. 


55°4440 j 62-8556` 2:510 
Mithuna sank. Ashidha 
S.M.; Ani S.M. 


849746 ` 94*0008 _ 4486 
Korkntako sank. Sràvana 
S.M.; Adi S.M. 


114:6052 125°4755. 6:462 
Simha sank.  Bhüdra- 


| pada SM.; Avani 
BAL, 


:2. Jyeshtha June 7°6520, 


A. Sravana  ..| Aug. 57182. 


144/0857 156°4942. 8:438 
Kanyü sank. — A$vina 
B.M. ; Purattisi S.M. 


173:50608 186:9355. 10414 
Tuli sank. Kirttika 
FE (Beng.); Aippasi 


5. Bhadrapada. | .Sop. 42187. 


6. Agvina Oct. 37743. 


203:0969 216:8288. 12:390 
Vriéchika sank. Mürga- 
Pig S.M.; Karttigai 
M. 


7. Karttika ... Nov. 2'3049. 


2526275 34603192, Š 14°866 
Dhanus sank,  Pausha| ` 
8.M.; Margali S.M. 


202 1581 275-6869. 16'342 
Makara sank. Magha 
S.M. ; Tai S.M. 


8. Mārgaśīrsha.| Dec. 1:8355. 


` 
D 
D 


Deo, 81:3661 
A.D. 1911. 
10. Magha ..| Jan. 29:8967. 2916887 305-0850. 18'318 


Kumbha sank. Phil- 
guna S.M. ; Masi S.M. 


9. Pausha 


E | ae 
= 


11. Phalguna ..| Feb. 284278. 821:2198 884:9058. 20:294 
Mina sank. Chaitra 
8.M.; Pangani S.M. 


12. Chaitra  ..| Mar. 29°9579. ` 350'7499 865:2587. 22:270 
Mé$ha sank. Vaiséikha 
S.M.; Chittirai S.M. 


*N.B.— The main point to which the reader's attention should be directed in this ach i ar 
month following a new moon has its name determined by the fact of its occurring before dE baa 
Thus, a lunar month commencing at any time between 0 day of the solar ycar and the 30:0353 day is call 


Vaisakha ; similar, 8 lunar month commencing at any time between 1564942 days and 186-9355 days of the 
"t 


solar year is called ASvina and so forth. The lunar month commencing before the Masha sankrünti is 


‘Chaitra. 


84. The solar year K.Y. 5011, A.D. 1910, which was a normal d, 38 
does every year, with the Mésha sankranti or arrival of the sun Sto. "punt from 


which Indien celestial longitudes are reckoned. We have already seen how this: 


moment is determined, namely, by the successive addition of 36525876 days fo 
the first moment of the year Kaliyuga 0, less the $odhya of 2:1707 days. The 
Mésha sankranti determines nearly all kinds of solar years in use in India, and it also 
determines directly the lunar year, since the first lunar month Chattra is defined 
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to be that whose commencement precedes the Mésha sankranti and the first day 
of the lunar year is that on which Chaitra Sulla pratipad or the first tithi of the 
bright fortnight of Chaitra was current at sunrise. In the scheme of months in 
Table II and elsewhere the reader will observe that the lunar month Chaitra 
stands last, but this is only for purposes of computation, and, after all, the lunar 
month Chara belongs to a previous solar year, and soit may be shown last 
among the lunar months of that year. 
The moment of Mésha sankranti marks the commencement of the solar 
month Vaisakha in Bengal, of the solar month Ohittirai in the Tamil country, and 
of the solar month Méfam in Malabar, Travancore and Cochin. 


Hach month begins and ends witha sankranti, and the second and other 
sankrantis are named in the order of the constellations of the zodiac, Rishabha, 
Mithuna, etc. à 

85. There is no difficulty about the lunar months in A.D, 1910-11, since the new 
moons and sankrantis then occurred alternately, each door having its own hinge to 
turn on. It will be a useful exercise to calculate the actual moment of occurrence 
of each new moon for which purpose the anomalies are noted in columns 3 and 5. 


Scheme of months in the year A.D. 1909-10, K.Y. 5010. 


Day end fraction of 
day of solar year | Day and fraction of day 


Moon'sano- | Sum of sun's 
when mean new of solar year when 
r, A.D, date and frac- | moon occurred, also |sankrinti — names maly at £ and moon's 
— tion of day of mean | sun's anomaly for of solar months com- eme 9 Tir E 
months, new moon, new moon, Add suc- mencing at each —— & ye- 
; ceasively, for cach sankranti. new moon, jtablo, sections 
new moon aftor the | S.M.=Solar mouth, e and h). 
first, 29:58058 days. 
— uu v a ŠuSsSƏs $Šáa)2— ws . — 
A.D. 1909. — ——— 
Mosha sankrinti Vai- 
Indian solar year fükha S.M.; Ohittirai 
commences, or Mótam 8.M.; Solar 
Ap. 12:2492 (Tab, IT), year begins. 
1. Vaisakha. | Apr. 20°2238 12745 (Tab. II). 30:9353. 2401 =. 
LOWASA z —— Rishabha sank. Jyesh-| (Tab. II). 
tha S.M.; Vaigüsi or| {;4> |. 
Ftavam S.M. š 
+ z May 19°7543 36:'8051 62°3555. 4377 
RECS z Mithuna sank, Ashüjha 
S.M.; Ani S.M. 
Asha June 18:2849 66:3357 940003. 0:353 
9. Ashagha x Karkataka sank. Bet. 
vana S.M. ; Adi B.M. 
July 17:8155 958668 1264759. 8:329 
- Sravana LT dE Simba sank. Bhiidra- 
D Aug. 168461 125°3970 pada S.M.; Avani 10:305 —]19250 
— 4481 S.M. — 1250 (©’s Eq.) —'3231 
#124'9451 10°180 481 
adra- 14:8707 1549275 1564919. 12281 | 
6. — Kanyé sank, Aévina 
pasas . S.X. ; Purattisi S.M. 
e Ret 5 . 18448581 186:9355. 14'257 
7. Aévina ` — Oct. 144078 Tuli sank. Karttike 
i S.M. (Bong.); Aip- 
| pasi 8.31. ("Tam.). | 
= 3 1 Š | 213'S886 216:8289. 16:283 
8. Karttika | Nov; 1999/9 : Vrióohika sank. Marga | 
Sirsha S.M. ; Karttigai 
8.31. (Tam.). | 
— | 
: = zz. i o "5193 246:3192. 18:209 
2 — —— Se Dhanus sank. Pausha 
&. S.M., ; Mirgali S.M. 


—————— —— —————————— 


* Actual moment of occurrence of new moon after allowing for equation in last column, 
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Scheme of months in the year A.D. 1909-10, K.Y. 5010—cont, 
—P r+ sm am re E 
x Day and fraction of d 
Ms of golar year Day and fraction of 8 
° `] ` when mean new day of solar year when Moon's um of sunt, 
A.D, date and | moon occurred, also | sankranti occurred; | anomaly ai | 294 moon, 
fraction of day sun’s anomaly for | names of solar months | moment‘of [|equations (by 


/ 


Lunar months. | of mean now new moon. Add | commencing at each | each mean | ËEye-tablo' 
—— successively, for each sankriuti. new moon, Sections 
new moon after the | S.M. = Solar month. e and h), 
first, 2953058 days. 
———F 
A.p. 1910. E.Y. 5010. ` 
..| Jan. 10°9990 279:0498 2756369. 20'185 
ER "d d Makara sank. Mügha 
R.M. ; Tai S.M. 
à ..| Feb. 9:5296 . 902:5804 305°0850, 22:101 
— 3 | kumbia sunk. Phil.|. 
guna S.M; Misi 
S.M. 
^ a ..| Mar. 110602 332:1110 834:9058. 24137 
— — Mina sank. Chaiira 
, š S.M, ; Pañguni S.M. 
13. Chaitra «| Apr. 95908 361°6416 365°2587, 26:113 


Masha sank. Vais&kha 
S.M. ; Chittirai S.M. 


— ——— — 

86, In this year, as in 1910-1; the lunar months, up to Sravana, alternate 
with the solar months; but between the sankbrüniis due at 94°30008 days and 
1254755 days of the solar year, we have two mean new moons at 95:8668 days and 
125:8970 days, respectively. No anomaly can carry the first of these two new 
moons to a moment earlier than 95:28 days of the solar year. We may satisfy 
ourselves by computation of the anomalies, as shown above, that the second new 
moon really preceded the sankranti which occurred at 125:4755 days. In such 
a case both the new moons receive the same name (here Sravana), the first is 
called adhika Srévana and the second nija Srévana. After this, the numerical 
order of the lunar months is disturbed, for the sixth new moon is called 
Bhadrapada, whereas in 1910-11, the fifth is Bhadrapada, and the remaining new 
moons, including Bhadrapada, alternate with the remaining sankrantis, the total 
number of new moons for the year being 18 instead of 12, 


87. We now pass to the third example, 
` Scheme of months for 1 B.C., K.Y. 8101. 


e 


Der of solor year š 
: when mean new | Day of solar year when Sun's and 
— — moon ocourred i also — occurred, Moon’s moon's 
isti sun’s anomaly. glso dates of com- anomaly at jequations 
Lunar months. Serene Add successively, | mencement and end of ud of spend 
ena for each now moon solar months. new moon. sections 
3 after the first, S.M. = Solar month. e and h). 
2953058 days. 
— = — CG 
1 BC. 
Indian solar K.Y. 3101. 
year commences 
Mar. 189831 Mésha sankrünti Vai- 
(Table II.) sakha S.M.; Ohittirai 
_ or Metam S.M. 
1. Vaisakha ...| Mar. 23:08 9:95810 30:93523. 22:736 
Risbabha sank. 


Jyeshtha 8.M. ; Vai- 
gasi or Etavam S.M. 


— — 


2. Tyeshtha ..| Apr.9251 | gem Tess 
Mithuna sank. Ashidha 
S.M.; Ani S.M, 


— n S RS TY | mam) 


24712 
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Scheme of months for 1 B.C., K.Y. 3101—oont. 


—————— 


— —M 


Day of sular year Ç Sue 
when mean now Day of solar year un s an 
Dato — moon — aleo | whon snnkrünti ocour- — — — 
(Sex sun's anomaly, red, also dates of com-| anoma ly at jequations 
Lunar months, —— — Add successively, | moncement and ond of | moment of | Eyo-tablo, . 
of da for each new moon solar months. now moon. | sections 
y after the first, B.M. = Solar month. e ond h). 
29:53055 days. 


1 B.C. K.Y. 3101—cont. | 
Indian solar | 
year commences | 
; A, 139831 | 
‘able page | 
E 24)— cont. = — 
3. Ashàdha  ..| May 22°04 6905928 z 940008. 26-688 | 
R Karkotakn sank. Sri. 
vana 33: ; Adi S. M. | - 
4. Srávana ` ..| June 2057 98:58988 125-4756. 1:109 | 
š Sithha sank. Bhidra- l 
pada BAL: Avani | 
S.M, | 
GE i 
S. Bhàdrapada. | July 20:10 12812045 156:4012, 3085 | 
Kanyü sank. Afvina 
BA: Purattüái S.M. 
Glas. Aug. 18:88 157°85104 186:9355. 5°061 
7. Agvina { Sep, 17:16 — Tulü sank. Eürttika 
187-18163 BAL: Aippasi S.M. 
— ‘5842 7:037 | —-1725 
— — 1721 | ~-4117 
* 186:5974 — — — 
tika 21671221 — 8289 Soa (eae 
8. Kartti c.. | Oot. 16°69 216:7122 "8989. H0 — -1990 
7 š = `5155 Vyischika sank. Mürga-| — -1290 — *3865 
— — Sirsha S.M.; Kirttigai| — — ——- 
A * 216:1907 | (Tam.) S.M. 8984 | — «5165 
- Margagirsha.| Nov. 15:23 246-24980 246-8192, 10989 -| — -0522 
9. Margagix ° š — `3228 Dhanus sank, Pausha | — 0522 — "2701 
= SJ; Margali S.N, | — — — 
"2459205 - |- 10937 | — -3223 
S Kshaya) |  ...... : 275:6369. 
— d aya) Makara sank. Māgha 
S.M. ; Tai S.M. — 
m| Deo, 14176 275770859 — | 3050850. 2065 -0302 
IO MN S — 0414 Kumbha sank. Phil-| + :0292 t } 
y guga SAM: Masi —— 
1 AD. * 27677319 S.M. 19004 | —-0414 
e . 13:29 305-3098 |. 8349058, 14941 “1195 
11. Phiguna = -+ -2515 Mina sank. Chaitra| + 1195 | Eh 
— — S.M. ; Paüguni S.M. — 
805:5555 16000 | +-2515 
Feb, 11:82 83483457 16:917 + 1687 
f * 14797 + 1687 | +. -3040 
is} Chaitra ..4 3358078. 365-2587. 17085 | 4-477 
I —— -—— : 
. 864'36515 Mesha sank. Vaisikha| 18:893 
Sp eee E SAL; Chittira or 
Matam SN. 


In this year there is nothing specially worthy of note till we reach Afvina: 
but for that month there. is an adhika Afvina just as we have an adhika Frãrana 
in A.D. 1909. There is a peculiarity about nije Afvina in the year 1 B.C., which 
we must note carefully. The mean nija Aévina at 187-1816 days is not before the 
Sankranti at 186:9855 days, but the actual new moon, after calculation of anoma. 
lies, is found to be at 186:5974, i.e., before 186:9355 days aud is — nija 
A svi arttika. nerally speaking, when a nija or adhika month is Within 
us UOCE of — Pus or at least a consideration, of the 
anomalies is necessary before we can determine its true character, 

88. Passing Aévina in the year 1 B.C. we find that each of the subsequent; 


mean new moons is within *6 day of a sankranti, and we must therefore calculate 
E Cr — 


* Day and fraotion of day, marking exact moment of actual new moon, after allowing for equations in last 
Column. Y 
8 
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the anomalies in order to bə quite sure whether each new moon is on this or that 
side of a sankrünti. Having made these calculations, we find that between two 
sankrautis, at 246-3192 days and 275-6369 days, there is no new moon, although 
there is a new moon just under six ghatikas (-095 days) after the second sankrantj, 
Had this new moon preceded the sankranti ever so little, instead of following it, op 
had our method been inaccurate at this stage to the extent of 2 hours, the conse. 
quences we are about to state would not have followed. As it is, there is no new 
moon between the two sankrantis at 246°3192 days and 275-6369 days and there. 
fore the lunar month which has no hinge to turn on is shut; this fact is expressed 
by sayingthat Pausha lunar month is Eshaya or suppressed. 


89. How do we know that the lunar month to be suppressed is Pausha and 
not any other? Because that is the first new moon which we are unable to place 
before a sankranti. We find that Magha and Phàlguna are each followed by a 
sankranti, though a long way off, and between the sankrantis at 384-9053 days and 
365°2587 days there are again two new moons, that is to say, two Chaitras, the first 
of these being adhika and the second nija. Here also we note that appearances 
are deceptive, for the mean new moon at 334-8346 is apparently a Phalguna, but 
the calculation of the anomalies shows it to be an adhika Chaitra. 


90. Generally (1) a kshaya month is preceded and followed, though not 
immediately, by an adhika month ; (2) there are, as a rule, only one or two kshaya 
months in a century; (3) the kshaya months must be calculated from the mean 
moment by means of anomalies before we can prove them to be kshaya; and (4) 
in the Sürya and Arya siddhàntas only one of three months, M àrgaSirsha, Pausha, 
and. Magha, can be kshaya, because these are the three lunar months which turn 
on solar months of 29 days each. 


The following table enables us to know an adhika month or a kshaya month 
in the Sürya siddhanta calendar by mere inspection of the date of occurrence of the 
first new moon in a solar year. Similar tables can be constructed for the Arya and 
Brahma siddhantas and the Siddhanta Siromani with the aid of the figures showing 
the duration of the solar months according to each siddhanta :— 


Names of Ending days of solar Periods of lunar Limits of adhika and ksnaya 
lunar months. months. : months, months. 
(1) e (8) j (4) 


The lunar month noted in 
column 1 will he an adhika 
month if first new moon in 
solar year occurs 


Vaisakha 30:93598 d. 29:53059 d. before 1°40469 d. 
Jyeshtha 63-95555d. — - 5908117 d. » 929438 d. 
Ashadha 94:00038 d. 8859176 d. » 540551, 
Srüvana 12547666 d. 11819285 d, » 735990 d. . 
Bhadrapada 15649417 d. 147:65393 d, » 884122 d. 
Aávina 180:93555 d. 177'18858 d, » 975201 d. 
Karttika 210:62888 d. 200'71411 d. » 1011475 d, 
Tho lunar inonth noted in column 
I will be kshaya if first new 
. e moon in solar year: corer 
Margasirsha 21631916 d. ` 236: after 10':07446 d. an 
3 | SO A before 1011476 d. y 
Pausha 275'63694 d. 265-77. after — 9:86164 d. and - 
S 6571629 d. be efore 1007447 d. i 
ache 305:08499 d. 205 ter — 977910 d. an 
g. 9530558 d. before 988164 d. 
The lunar month noted in colum? 
I will be adhika if first ne 
Phalg : Gees in solar-yenr — 
alguna * 33490527 d. 824: L after — 977812 d. an 
Salt before 1006580 d. 


Chaitra * 865°25875 d. : after  10:06880 d. and 
⁄ f IC before 1089170 d. 


a= pu a s —— 


N.B.—Allthe figures in column (4) are obtained by subtracting tho corresponding figures in column (3) frou" 


hose in column (2). 
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91. We see that if the first new moon in a solar year occurs before 1° i0469 
days (the difference between 30:93528 and 29-53059) of the solar year, there will 
be a second new moon before the end of the first solar month. Reasoning in the 
same manner, we see thatif the first new moon in a solar year occurs after 1:40469 
days, but before 3:29438 days of the solar yeur, there will be two new moons 
between the commencement of the first and second solar months, that is, there 
will be an adhika as well as a nija Jyeshtha. Similar reasoning will enable us to 
connect the possibility of occurrence of the several adhika and kshaya months with 
the occurrence of the first new moon before or between the days mentioned in the 
fourth column. It will be a useful exercise for the reader to try and reason out 
for himself each line of this table. For determining mean intercalations and mean 
suppression, the table can be used as it stands ; and taken with suitable anomalies, 
it is a safe and reliable guide for ascertaining true adhika and true kshaya months. 
The anthor believes that this is the first time that so simple a method has been 
indicated for recognizing adhika and kshaya months. 


Srorion vi.— Tithis., 


92. Tithis are in use over the whole of India for religious purposes and over 
the greater part of it for civil purposes also. To understand tithis thoroughly is 
to have mastered the system of the Hindu calendar. Tithis are as old as the 
Vedas. 


98. A lunation or synodical month is divided into thirty tithis or lunar days 
` of equal mean length. The names of tithis are familiar to all Hindus, but the 

are given for convenience of reference in Table I (v), page 198. The first fifteen 
tithis, corresponding to the bright half of the month, are called Sukla puksha ; and 
the second fifteen are called krishna paksha or bahula paksha. The last or 30th 
tithi is new moon or Amivasyi, and itis called sometimes by the name of the 
month of which it marks the end, and sometimes by the name of the following 
month. Thus the moment of Amavisya which marks the beginning of Vaisakha 
and which in this work is called the “ Vaisikha new moon” is the same as the 
ending moment of the 30th tithi of Chaitra and is usually called Chaitra 
Amüvàsyà. In an inscription* “ Vaisakha Amavisayé” usually means the 
Amiivasya at the end of Vaisakha, but for convenience of computation, the first new 
moon in the solar year is in this work called the Vaisakha new moon while the 
30th tithi of Vai$&kha is called the Jyeshtha new moon, and so on with the rest 
‘of the lunar months. ` 


94. To find the mean ending moment of a particular tithi, it is only necessary 
to add the corresponding duration in days, according to Hye-table y, to the 
moment of the first new moon in the solar year, remembering that when a year 
contains an adhika month, as shown in Table II, the numbers of the months 
following the adhika month are changed. m 

Thus, to find the mean ending moment of the 18th tithi of Magha lunar month, 
called krishna or badi (contraction for bahula divasa) ivitiya in K.Y. 5010, A.D. 
1909-10, we proceed as follows:— - 

Moment of commencement of solar year A.D. 1910 (Table II) ... April 12-9492 

First new moon in solar year (Table II) š ——— wes 1:9745 

As the year 1909-10 contains an adhika Srüvana month accord- 
ing to Table IT, we take for the total duration up to Magha 
badi 3, the duration of the corresponding tithi in the next 
ordinary month, ig. Phalguna badi 8 according to 
Eye-table y d = = * 318-02426d 

(Total) April 333:2479— February 27-2479 in the following year (by Eye-table, section q): 

The mean tithi in question ended at ‘2479 of the 27th day of February, 

A.D. 1910, 


s, he amänta syatem or the system of reckoning lanar months from new moon to new moon. There 
‘ig — — cep in certaiu SE of India, of reckoning: the lonar months from full moon to full 
moon, hence called the përnimdnta system. On this system, which in all probability was more widely current for- 
merly than it is now, the new moon is at the middle of a lunar month and the two halves of each month are 
properly designated its two pakshas or wings, one on either side of now moon. Also, the new moon at the end of the 
2münta Chaitra lunar month, for instance, would, on the puirnimdnia system, bo properly called the “ Vaisakha new 
moon,” Ag explained elsewhere, it is sometimes a difficult question whether & lunar month, referred to in an inscrip- 
‘tion, is to be understood in the amdnta or in the pürnimánta sense. Sce section xvii of this Ohapter, page 52. 
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Actual ending moment of a tithi. 


95. Sections e and h of the Eye-table contain all that is necessary for determin. 
ing the actual ending moment of a tithi, provided we know from Table LI, (1) the 
mean ending moment and (2) the moon's anomaly at that moment. These, 
quantities (1) and (2) can be extracted from the Eye-table, sections k to p, ag 
shown in the illustrative examples under each Eye-table, but it is far easier to obtain 
them from ‘lable II. Table LI was designed originally for the Sürya siddhanta 
(the pages relating to A.D. 500 to A.D. 1,000 having been designed for the Arya 
siddhanta); butthe very slight corrections necessary ‘for determining the mean 


ending moments of tithis (and consequently of nakshatras and yogas), by the other 


siddhàntas are shown at the foot of each page of Table IT. 


96. The shortest method of ascertaining the actual ending moment of a tithj 


when Table II as well as the Eye-table is used, is as follows :— p 
Required the actual ending moment of $ukla chaturthi (fourth tithi in bright 


fortnight) in lunar Kérttika month in A.D. 1910-11.— 


“Sarya siddhanta, 
Sun’s anomaly Moon’s anomaly ` 
: in days. in days. 
(Table ID) ' 
Commencement of solar 
year, 1910-11 Ap. 13 2080 
First new moon in solar 
year, 1910-11 ° 25:0184 25°9184 0:585 
Duration in days from ' 
first new moon ‘to 
Karttigai su. 4 | 
(Eye-table, Section y) 181-1209 181:1209 15:793 
i April 220-2428 207-0843 ` 16:828 
Equation of suns . MAE s 
anomaly for 207:08 days — 1477 —1477 
Geier 16:180 
Equation of moon's anomaly 
42850 


for 16:180 days: SEH SOEN ae x Co m ap 
+0873 Sum of @’s and Os equations 40873 


April 220:3293 


By. Eye-table, section G, April 220 — November 6; and by Eye-table, section r, 3 


3296 of a day = 19 ghatikas, 47 palas. We conclude that the tithi in question 
ended at 19 chatikas 47 palas after mean sunrise on 6th November, A.D. 1910. 
The “Indian Ephemeris, A.D. 1800—200)” gives the ending moment as *34 of 
the day. When two places of decimals are sufficient for the ending moment the 
«shortest method” for tithis, indicated in illustrative examples under Eye-table 


may be ased. 
Section vii.—Nakshatras. 


97. The system of quoting dates by nakshatras is as old as that of quoting by 
tithis and has prevailed in India from Vedic times. There are twenty-seven 
nakshatras or lunar mansions through which the moon passes in her monthly 
journey through the stars. In the Sürya siddhanta the moon is supposed to spend 
an equal amount of time in each of the 27 nakshatras; and as the total period 0 
the moou’s journey through the stars occupies 27°32166 days, it follows that the 

D et 9 
mean duration of each nakshatra is SEE —1:01:91 days, i.e., 1 day and nearly 
18 minutes. Thus, if we know the mean ending moment of a particular nakshatrs, 
all we have to do to find out the mean ending moment of the next nakshatra, OT: 
for that matter, of any other nakshatra, is to add as many times 1:0119 days 85 


there are nakshatras between the ending moment which we know and the ending ~ 


moment which we wish to find out. ‘This process is carried out in Eye-table s. 
Having found this ending moment, we have next to add or subtract the moon? 


> 
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equation of time according to her anomaly at the ending. moment of the nak- 
shatra. We should remember that the sun’s auomaly and the sun’s equation of 
time do not enter into the caloulation of the ending moment of nakshatras, 


because we are now concerned with the moon’s own journey among the stars and 
not with the distance gained by her over the sun. ge zi 


Actual ending moment of a nakshatra. 


98. Sections s, t and u of the Eye-table, together with section f of the same 
table contain all that is necessary for determining the actual ending moment of 
.any nakshatra, provided we know the mean ending moment of the previous new 
moon and the anomaly of the moon at that moment. The ordinary working is 
as follows, and it should be carefully noted :— 


Required the ending moment of nakshatra Mila (No. i9 Nak.) in lunar 
Karttika month, A.D. 1910. ` ` 


SURYA sIDDHANTA, 


Days. Ce anomaly 


Days. 
(Table IT) Commencement of Indian solar year, 1910-11 ... April 13:2080 ... 0:535 
First new moon in solar year XD a aec 25:9134 11:856 — 
(Eye-tabloy — ) days up to Kārttika new moon ax 177:1895 SEL 


Place of nakshatra Mila in ordinary Kürttika, according to Eye- 
table, section s, is 3:3208 days after new moon. For every year, we 
have to make a nakshatra correction according to sections t and u 
ofthe Eye-table, corresponding to the intervalof the first new 
moon in the solar year. This iutervalin the year 1910-11 A.D. 
being 25:0134 days (by Table II,) section u of the Eye-table gives . 
us, as the correction corresponding to :9184, ‘06807 + *00025— 
"0683, i.e., the correction for ‘91 plus the correction for 0094. This 
correction ‘06832 should be subtracted from the correction for 
25 days according to section t, i.e., 0:88858. Now 0:38888 minus 
05882 = 27056. This quantity has to be added to the general 
nakshatra interval accordiog to section s, 3:9268 days. Now 
3:9263 --:2706 = 41969 .... — ree occ 41969 41969 


Total... April 220:5018 16:5880 


The moon’s anomaly for the mean ending moment of the nakshatra 
being 16'588 days, the equation for this anomaly bythe Eye-table, 
section f is + "2465 oc ox xo wee +2465 


. Total April 220-7483 

April 220 being by Bye-table, section q, November 6, and “7483 of a day being by Eye- 
table, section r, 44 ghatikas and 55 palas, we conclude that Mula nakshatra in lunar 
Karttika month in A.D. 1910-11 ended at 44 ghatikas 55 palas after mean sunrise on 6 
November 1910. The ending moment according to “ Indian Ephemeris ” for 1800—2000 A.D. 

is 28 on 6 November 1910. : à 
99. Nakshatras arë very important in South Indian epigraphy and we shall 
next work out a somewhat complicated problem of ordinary occurrence, namely— 
** Required to find, by Arya siddhanta, the nakshatra, and the date of the 


Tamil solar month, on bahula 8th tithi (day of commencement) in Adi month, 
` A.D. 756.” ; 


This particular problem possesses an intrinsic interest on account of its 
M eza with the “ Alal kadai” or “ Burning of Madura ” in Kovalan's 
famous story told in the Tamil classic Silappadikaram. (See paper iii in 
Eur e fir ine the first in the sol 

I kshatra problems we should first examine the first new moon in the solar 
year. "By Table i the first new moon in solar year A.D. 756-57 occurred at 14:99 
days of the solar year. “We shall want the nakshatra correction corresponding tg 
this period and might find it at once. By Eye-table, sections t, u, the nakshatra 
correction for 14°92 days = 1:16 — :07 = 1:09 days. Adi or Karkataka solar 
` month lasts (by Arya siddh&nta, Eye-table, section 8) from 98:93 days to 195:401 
9 ; 
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-davs of the solar year. The lunar month which must begiri in this period, when th, 

is JE adhika SE is Ashadha (see Eye-table, section b); and Ashadha in this 1 
particular year would begin 59:06-14:92 — 73:98 days later than the solar year 
The interval from Ashadha new moon to end of bahula 7th tithi is the duration of 
92 tithis or 21°66 days (Eye-table, section d.) and about the end of these 21-66 days 
there would be according to Eye-table, section s, No. 27 Revati nakshatra (20-364 
nakshatra correction already ascertained 1:09 days or 21°95 days in all). The day 
of solar year would then be 73:98 + 21-95 = 95°93 days (up to the end of Revati 
nakshatra in Ashadha month). But we also see that before the end of Adi month 
which only begins at 93:93 days there may be another Révati nakshatra. If go, 
that would be in Sravana lunar month, in which, however, about the end of bahula 
7th tithi or 21:66 days, nakshatra No. 2, Bharani whose interval in this particular 
month is 20-67 days increased (for A.D. 756-57) by the nakshatra correction, 1-09 
days, to 21:76 days, will have come to an end. We work, according to the 
shortest method ‘exemplified in the Eye-table for the ending moment of 7th 


bahula tithi and No. 2 Bharani nakshatra. 


(Col. 1) (Col. 2) (Col. 3) | (Col. £) | (Col. 5) | (Col. 6) 

| Days. | pays. |For ending 

(Table IT) Ending moment | For endiug moment First- new moon; solar) Lë ... moment of 

of Srivapa new moon] of tithi. year. i nakshatra, 
tithi, A.D. 758-57. (6 Jay 209 i | 

| 1082: New moon 


1 Anomaly of first new | 


Gips equation for 12517 | Mean tibi moon in solar year j (6) July 209 
days = — “01. end. 21 : ; i j 
Cs equation for 11°85 Add for Srivana, bahala | 11035 | 6-03 | Nakshatra 
days (Coi. 5) —`012 (@'s | 7 (Eye-table, section y). . H interval, 21:76 
equation) or 11:84 days | | 12017 | 1183 
— | ] Nakshatra 
Sum of ("s and Ce equa- | Tithi equation. Difference between ending | .. =+°10; equation —17 
tions for tithis ——'01— | : moment of ba. 7 tital | | | (Col 1). 
"19 = — ‘20, i and No. 2 nakshaira | i — 
| ° (see above) 2L79— | | i (6) July 28:68 
4's nakshatra equation ` Áctual end 31:68. I | 
for 11°95 days = —'17. | (8) July ... 2559 š i i 
Anomaly of moon” ai | 


| 1195 


nakshatra. | | I 
| | i 
. From Table II, we note that the Indian solar year A.D. 756-57 began on 
March 20:58 to which we add for beginning of Adi: 
March Dd 
93:08 


i 

i 

I ending moment of No. 2 
| 


March 11451 = 335 22. 
_ According to the sankranti rule observed in the Tamil country Adi must 
have begun not on June 22 but on June 23. $ i 

Since we have reached July 23 by the end o£ both nakshatra and tithi, we 
say that July 28 = June 58 = June 23 + 30, or 31st of Adi, provided that Adi 
lasted so long in the year in question. 

In A.D. 756-57, the Simha or Avani sankranti would commence on March 
20°58 + 12540 = March 145:98 = July 23:98 (Eye-table, section q); by 
sankranti rule, Simha month would in these circumstances begin only on 24 July: 
so that the 23 July A.D. 756 when Srivaya BAHULA 7 and Nakshatra BHARANI came 


to end at ‘55 and “68 respectively of the day, was a Frinay and the 8lsr AND LAST. 


DAY OF ADI. š 
100. Besides the system (followed in Sürya and Arya siddhantas) of the 
division of the moon’s path among the stars into 27 equal nakshntra spaces, there 
are two others, called Garga’s system and Brahma’s system, by which the sidereal 
month of 27°32166 days is divided into 27 convenient but unequal stages. Table I, 
page 199, gives the collective duration of the nakshatras according to the unequal 
. Systems. and the ending moment of each nakshatra according to either of thes? 
systems can ‘be found by adding the corresponding collective duration to the 


ending moment of the last nakshatra Révati, which should be first determined. : 


For Brahma siddhinta this process is carried out i ae hat 
siddhinta, section s. s S 
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101. The following table shows the identifi 
stars by various authorities :— 


* Abhijit is not reckoned when only 27 nakshatras are spoken of, 


Section viii.— Yogas. 


35 


cation of the nakshatras with fixed 


Nakshatras. 
— aa EE Kee AA AA EE 
Order nnd namos of Fa > Deitics presid- identified by Identifiod by Identified by 
nakshatras, = 8c ing over Burorss COLEBRQOKE BENTLEY 
95392 nakshntras. with with with 
saa 
DAYS 
1 Áévinl... cu * 1:01 | Aévina =. | Beta Arietis en | Alpha Arietis . | Gamma or ‘Beta 
š > Arietis. 
2 Bharani ves 3n 2:02 | Yama « | Alpha Museo =“... | Musca 35 Arietis. 
S Krittika 5:04 | Agni -.[23 Tauri ... e | Pi Tauri ... 5 
(Tom. Kiruttigai). Ze ja —— Kë? Gss 
4 Rohint ee ... 4°05 | Prajapati ... EE Alpha | Alpha Tauri « | Aldebaran. 
Tauri. 
5: Myigasira 5:06 |8 , | Lamda Orioni. ^ ioni i 
Lee? SE oma m rionis Lambda Orionis 113, 116, 117 Tauri. 
6 Ardri 6:07 | Rudra +<. | Alpha Orionis (P)... | Alpha Orionis ... | 183 Tauri. 
(Tam. Arudra or 
Tiruvüdirai). F ` x 
7 Punarvnsü — ... ... 7°08 | Aditi ve | Beta Geminorum... | Beta Geminorum ... | Pollux. 
8 Fon passin); 8'09 | Brihaspati ... | Delta Cunori . | Delta Oancri == | Delta Cancri. 
9 Asleshü ` 911 | Sarpab ov | Epsilon Hydro .. | Alpha, 1 and 2 | 49, 60 Cancri. 
Ss —— joa liner — Cancri. 
Magha "12 | Pitar ..|Regnlus ... woe | Al i ... 
——— g pha Leonis Regulus. 
11 Pūrva Phalguni 11:13 | Bhaga .. | Delta Leonis . | Delta Leouis . | 70, 71 Leonis 
(Tam. Param). š : 
12 Uttara Phalgunt 12:14 | Aryaman . | ål-Sarfa, Beta | Beta Loonis Beta Leonis. 
(Tam. Uitiram). Leonis. 
13 Hasta 13:15 | Savitri es | Gamma or Delta | Gamma or Delta | 7,8 Corvi. 
Se f Hostam). * s Corvi. Corvi. 
Chitra. , Tvashtri ` ... | Spica Virginis ...| Alpha Virginis .. ica. 
(Tam. Ohittirai). e — P eee ree SPSS 
15 Svitt ...—  ..| 1518 | Vayn s | Arcturus...  ... | Alpha Boütes — ... | Arcturus, 
16 Visũkhũ . 16°19 | Indrāgni ... | Jota Libra ` . Alpha or Chi | 24, Libro. 
ay Cem iiam). SCH e Libres: Us 
Anuradha "20 | Mitra a. | Delta Scorpionis ... | Delta Scorpionis ... ; 
ierg pi rpi 2 Reta Scorpionis. 
18 Jyeshthi 1821 | Indra Ae | Antares .. ze | Alpha Scorpionis .. | Antares. 
(Tam, Kotta), ` mun DARET 
19 Male 19°23 | Nirziti zen | Lambda Scorpionis. | Lambda Scorpionis. | 34, 35 Soorpionis. 
> (Tam. Malom). | j 
.20 Pürvü Ashidha 20°24 | Apah .» | Delta Sagittarii ... | Delta Sagittarii ... | Delta Sagittarii. 
(Tam. Pürádüm). 
.21 Uttara Ashidha 21:25 | Viévedevüh ... | Sigma Sagittarii ... | Tau Sagittarii ... | Phi Sagittarii. 
(Tam. Uttiridam). 
21-A. Abhijit® — Brahma  .. AT Naar Al-wagi', | Alpha Lyra w | Vega. 
ega. : 
22 Srovana 22:26 | Vishnu — ...|Al-Nasr ` Al-tüir,| Alpha Aquilo ... | Alpha Aquilo. 
Tam. (Tiruvdgam). Alpha Aquilo. 
23 Sravishthü or Dha.| 28°27 | Vasavah . | Beta Delphini . | Alpha Delphini ... | Beta Delphini, 
nishthü 
(Tam. Avittam). 
Sé Satabhishaj or Sata-| 24-29 Varoņa « | Lambda Aquarii ... | Lambda Aquarii ... | Lambda Aquarii. 
taraka ; 
(Tam. Sadiyam). 
25 UM — 25:30 | Aja Ekapid ...| Alpha Pegasi ... | Alpha Pegasi ... | Alpha Pegasi. 
am. Pürattadi). 
26 Uttara Bhüdrapad& 26:31 | Ahirbudhnya. | Gamma Pegasi or | Alpha Andromeda. | Gamma Pegasi. 
(Tam. Uttirattadi)." Alpha Andro- 
j moda. SECH 
27 Revatt s ..|l 27:32 | Poshan ... | Zeta Piscium ` ...|Zeia Piscium ... | Zeta Piscium. 


102. As explained in paragraph 58, page 19 supra, a yoga is the time during 
which the sun and moon together accomplish 13 ‘degrees 20 minutes of space. 
There are thus 27 yogas which together make 360". The names of all the yogas 
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1910-11. 
First new moon in solar year 250134 259134 0:535 
1910-11. 
Duration in days from first new 
moon to Karttika new moon 177'1835 177°1835 11:896 
(Eyetabley) .« < | — 8163018 303-0960 wi ssi 
: Sun's anomalistic 
equation for Š 
203:10 days. +1323 Qs +1328 
Š Moon's yoga 
. Bum of ©’s and Cs equ. om +1984 equation for 14523 days Cs +0661. 
April 216:5033 | aoe gn -+1984 
` — —— 2 
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are given in Eye-table, section v, from which it will be seen that the collecti, 
duran of tee is 95-42020708 days by Sürya siddhanta and by Brahma 
siddhünta, 25:42020574 days. ; j 

103. Unlike tithis and nakshatras, yogas do not represent the .Slages of 
the actual motion of any heavenly body or of a set of heavenly bodies. ‘They 
are in fact the result of a mathematical rather than of an astronomical conception, 
If we draw a line . | | 


c ò a . 

whereV a represents the motion of the moon in & given time and c b the motion of 
the sun in the same time, it follows that ca—c b is the moon's elongation or the 
space gained by the moon over the sun in the given time. If we regard 
separately the spaces travelled by the sun and the moon m this time, we might 
say that together they have doneca+cb. This ca + cb, then, is the yoga, 
while ca — ch is the tithi. To derive the yoga from the tithi, we may make use 
of the formula 


ca—cb--2cb — yoga. à 
where ca and cb are respectively the moon’s-and sun's longitude, but in: the 


present method it is far simpler to follow the Eye-table, method shown below :— ` 


Actual ending moment of a yoga. 


104. Sections v, W, X of the Eye-table, together with sections e and g of 
the same table contain all that is necessary for determining the actual ending 
moment of a yoga, provided we know the mean ending moment of tne previous 
new moon and the sun's and moon's anomaly ab that moment, for which purpose 
we may use again the Eye-table, as shown in the illustrative examples appended 
to each Eye-table; but it is easier to extract the quantities we require from 
Table II as follows :— ' 

Required the ending moment of yoga Siddhi (No. 16 yoga) in lunar Karttika 
month in A.D. 1910-11. 

The normal interval of yoga siddhi (No. 16) in the month in question is 12-0136 


days after Karttika new moon. For the year 1910-11 we have to lengthen this, 


interval by a correction which depends on the interval of the first new moon in the 
solar year (25:9184 days by Table II). Exactly as we did in the case of a nakshatra 
(page 83 supra) we find from: Eye-table, sections W and x the correction corre- 


sponding to 25-9184 days, i.e., 0°63061— { nee 
—:12619 12619 


+: 5044 


Adding ‘5044 to the normal yoga interval 12-0136, we have 19-5180. With this 
result we proceed as we did for a nakshatra, remembering that sun’s and moon’s 
anomalies and equations are both necessary for yogas. 


| Sun’s anomal Moon's anomal ` 
(Table IT). — | in Jays. y | in days. y | Equations. ` 


Commencement of solar ES Ap. 18:2080 
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By Hye-table section q, April 216 — November, 2; and by Eye-table 
section r 5088 of a day = 80 ghatikas 12 palas. "We conclude that yoga Siddhi 
in lunar Karttika month in A.D. 1910-11 ended at 30 ghatikas 12 palas after 
mean sunrise on the 2nd November A.D. 1910, 

105. Yogas in their astronomical sense are not ‘very much in use at present, 
but certain astrological yog«s (Amritayoga, Siddhayoga, Maranayoga) are much 
more in use, being based on combinations of nakshatras with certain week-days. 
These so-called yogas are not alluded to in the epigraphical period. 

Apart from inscriptions dated in the Vikrama era, where yogas proper are 
freely cited, one hears of the yoga proper in such auspicious combinations as the 
following :— ; 

Kapilashashthz, i.o., the combination of Bhüdrapada krishna shasthi (in a 
year in which either Bhàdrapada or some previous lunar month is adhika) with 
nakshatra Rohini and yoga Vyatipüta on a Tuesday. The combination is proverbi- 
ally rare and supposed to be very difficult to. foresee, but it can be easily 
predicted by means of the present method. Look in Table II for Bhàdrapada 
mean new moon (in a year having this or some previous month as adhika) falling 
on a Wednesday, mean ending moment being less than ‘50, and calculate Rohini 
nakshatra and Vyalipáta yoga for that month. Of course the tithi, the nakshatra, 
or the yoga may fall on Monday or Wednesday, and thén there will be no 
Kapilushashthi. 

N.B.—In A.D. 17, A.D. 193, A.D. 396, A.D. 440............ A.D. 1513 there were Kapilashashthis : 
none between A.D. 1840 and A.D. 2000. Let tho student try A.D. 1736 and A.D. 1787. 

Ardhodaya yoga, Le, a combination on a Sunday by day-time, of nakshatra 
roe ia Vyatipáta, and Mágha, Amũvũsyũ De, the Amavisya at the end of lunar 
Magha). 

Champa Shashthi, i.e., a combination on a Sunday or Tuesday of MérgaSirsha 
Sukla shashthi with nakshatra Sat«bhishaj and yoga Vaidhviti. 

Mahémahé Varum, Le, a combination of Phélguaa krishna trayodasi with 
Saturday and nakshatra Satabhishaj and yoga Subha. 


Dasahavi, i.e., a combination in the forenoon of Jyéshtha Sukla daSami with 
Wednesday (or Tuesday) and nakshatra Hasta and yoga Vyatipáta. 
Mahésivaraivi,. i.e., Migha krishna chaturdasi combining at midnight with 
Sunday or Tuesday, nakshatra Sravana and yoga Siva. Š 


e ` Sxortox ix.—Karanas. : 

106. The list- of karazas is given in Table I. Every tithi is divided into two 
karanas, and the énding. moment of the second of every set of two Laranas 
coincides with the ending moment of a tithi. Tor the other karana all we have to 
do is to add half a tithi, 49217 day, to the last mean tithi, as well as to the 
corresponding solar and lunar anomalies and calculate from these data the absolute 
ending moment of the karana thus :— 


Sun’s anomaly in days. | Moor's anomaly in days. 


On 27 February 1910 the mean tithi "2479 day. | 320-30 12:834 
18th) ended nt j 
Fé the 90h karana (Bava) add < — .. 4992 | “49 492 
, ` D 
D 12:816 + ` = 
Total ... 7401 day. ' g D Se 150 


Cs Equation—.0810 TOT Bn S: 0661 
' th tions + 2501— =... 
Ve cd ee “8062 day, i.c., the karaya Bava ended at 49 ghatikas 22 palas on 
. 27 February 1910. 


32079 ; 
| (9'a Equ. + ‘1501. 


107. Properly speaking, two karanas ought to be shown in the panchánga, 
corresponding to every tithi: but the panchangas in practice mark only that 
karana whose ending moment is 30 ghatikas or less from sunrise. If the tithi 
itself ends at 80 ghatikas or less from sunrise, the same ending moment is entered 
in the panchingas against both tithi and karana. In the above case, i.e., on 27 
February 1910, the 36th karana Vishti (called Bhadra in the Tamil country) will be 
found marked in the panchüngas as having the same ending moment as the tithi. 

10 
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Srorion x.—Ahas. 


108. Having discussed the five component parts of a panchànga Proper 
viz., vara, tihi, nakshatra, yoga and karana, it remains to notice two other entries 
usually found in a line with the first five, viz., the ahas and the tyäjyam. 

109. The ahas or duration of daylight is simply the normal period of daylight 
in India, viz, twelve hours or 80 ghatikas, with the corrections for sunrise ang 
sunset, deduced according to the rules to be presently laid down. Thus, if on 4 
particular day the sun rose at 5-25 a.m. and set at 6-20 p.m. the ahas would 
be 12 hours + 95' + 20’ =12 hours 55 minutes, or 32 ghatikas 18 palas. 


Sxoriox xi.—Tyajyam. 

110. The #yajyam (lit., portion to be abandoned for purposes of business) isa 
definite portion of the total duration of each nakshatra, which portion is considered 
inauspicious. If the tydjyam, always reckoned from the first moment of each 
nakshatra, ends by day, it is called a day-tyajyam, and if it ends by night, it is 
called a night-tyajyam, and in the latter case it is usual to deduct the ahas and 
state that the tyajyam ends so many ghatikas and palas after sunset. 

111. The following are the fractional parts which are tyájyam for the severa 


nakshatras :— . 
1 Aévini (five-sixths) 
2 Bharani (two. fifths) 
3 Krittika (one-half)  ... — 
(Tam. Kiruttigai) 
4. Rohini (two-thirds) ae 
5 Mrigasiras (seven-thirtieths) ... 


= (Tam. Mirugasiram) 
6 Ardr& (seven-twentieths) -... — 


T 


š. 
< 


am. Tydjyam, 
15 Svati (seven-thirtieths) ene? 
16 Visikha (seven-thirtieths) 
- (Tam. Visakam) 
17 Anuradha (one-sixth) : 
(Tam. Anusham) 
18 Jyeshthà (seven-thirtieths) 
(Tam. Kéttai) 
19 Mula (one-third) š 
_ (Tam. Milam) 
20 Pirva-Ashidha (two-fifths) ... 


(Tam. Arudra or Tiruviidirai) (am. Pür&dam) 
7 Punarvasü (one-half) ... 21 Uttara Áshüdhà (one-third) ... 
8 Pushyà (one-third) (Tam. Uttirádam) 


` 22 Sravana (one-sixth) ... 
> (Tam. Tiruvdnam) 
23 Sravishtha or Dhanishtha (one-sixth). 


(Tam. Pisam) 
9 Ašleshš (eight-fifteenths) 
(Lam. Ayilyam) 


. . . a 
. - . . . * 
[= elt ajm eto cole Bia ejr B/E] 


. H e a . . H H 
| . D H H D . . 
m ©% ojn wir Sle eimi Var Sly re[ e ev to ole 


= fone-half! Z ` (Tam. Avittam) 9 

10 Magha — Magham) Ze 24 Sstabhishaj or Satatarake (three- 
11 Parva Phalguni (one-third) ... tenths) T uS Cu ... E 

(Tam: Püram) NS _ (Tam. Sadayam) 
12 Uttara Phalguni (three-senths) Ce 25 Parva-Bhadrapada (f our-fifteenths) ... 4 
à (Tam. Uttaram) 1 (Tam. Piirattadi) 15 
13 Hasta (eleven-thirtieths) ^... „ıı 26 Uttara Bhadrapada (two-fifths)... 2 
Tam. Hastam) 30 97 n (Tam. Uttirattadi) 5 
14 Chitra (fourteen-fifteenths) ... .. 14 Sab (one-half) — ... ... ge E 
s 15 


(Tam. Chittirai) 
N.B.—Authorities differ as to the tydjyam for certain of the nakshatras: for instance, Mr. Srauti, the well-known 


publisher of Drigganitapanchangas, has informed th ze toms ` 
are de, 3, aud 4 (instead of 22,14, and 3), — — that his tyajyams for nakshatras Nos. 18, 14, and 19 


112. The method of working out the tyaj is si | 

1 Y yajyam is simple. We take the total 
duration of each nakshatra from the ending mo i 
Aos iing moment and out of the — mete of the previous nakshatra up 


seat eo vila 1910, nakshatra ended Uttara Phalguni at Madras at 5i 


On 13 July 1910, the next nakshat — 
at 56 ghatikas 30 palas. nakshatra Hasta ended in the same latitude 


ER SC total duration of the nakshatra Hasta was, therefore, 64 ghatikas 
11 


_ ` The tyajyam for Hasta is ap 


rm Il 
. Now, 30 of 64 ghatikas 40 palas = 11 x (2 ghatikas|9 palas) = 23 ghatikas 39 
palas. 
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.. The tyajyam for nakshatra Hasta ended on 
12 July 1910, 51 ghatikas 50 palas + 23 ghatikas 39 palas = 13 July 1910, 
15 ghatikas 29 qs which was a day igajyam. 
Again, on 20 July 1910, nakshatra Mila No. 19, ended at 31 ghatikas 56 palas. 
` On 21 July 1910, nakshatra Pūrva Ashüdhü No. 20, ended at 35 ghatikas 
86 palas. : ë 
. Total duration of Pūrva Ashidhi was 63 ghatikas 40 palas, 


of which the ¢ydéjyam was 3 ie. 2 X (12 ghatikas 44 palas) = 25 ghatikas 28 
‘palas. ‘ 


+". Tyäjyam for Mula ended on 20 July 1910 at 57 ghatikas 24 palas ; 
, Which, being night-time, we deduct the ahas, 31 ghatikas 27 palas (arrived at 
in accordance with subsequent rules regarding sunrise and sunset) ; 


. +. Tyajyam ended at 25 ghatikas 57 palas after sunset on 20 July 1910, and 
"was a night tyajyam. 


SECTION xii.—Sunvise. 


118. Time is reckoned in Indian astronomy, in the first instance, from 
Lanka” .sunrise, and corrections are then applied so as to arrrive at the time 
Teckoned from local sunrise. These corrections are three in number :— 

(1) A correction for terrestrial longitude ; 
(2) A correction for equation of time ; 
(3) A correction for the sun’s tropical longitude. 


: 114. To understand the nature of these corrections, we shall give in popular 
language the astronomical theory of local time, as applied by Indian astronomers. 
(1) Correction for terrestrial longitude.—If the sun moved uniformly 
along the celestial equator, all places on earth would have'sunrise at exactly 
6 am., local time. On this supposition local time for any moment of the day 
could be deducked from Lanka time by adding or subtracting four times as many 
minutes of time as there are degrees of longitude between Lanka (or Ujjain) and 
the given place. The longitude of Ujjain being 76° East of Greenwich, any place 
whose longitude is more than 76° from Greenwich has a positive correction, 
and any place whose longitude is less than 76° has a negative correction for 
terrestrial longitude. For example: the longitude of Madras being 801? east of 
Greenwich, i.e., 44° more than Ujjain, local time at Madras is obtained from 
Lanka time by adding 43°x 4’ = 18 minutes of time. 
N.B.—A meridian of terrestrial longitude makes a revolution of 360° in 24 hours, that is, it 


revolves 1° in (24 x 60 + 360 =) 4 minutes. This interval of 4 minutes may be called the time- . 
difference corresponding to a degree of terrestrial longitude. 


The time-difference or correction for terrestrial longitude for nearly 200 
important places in India (their importance being gauged by their population 
according to the Census Report of 1911) is given at the end of Table III. The 
-correction is given in seconds of time which can be converted into paias or vinddis 
by simply dividing the correction by 24. ; 

(2) Correction for equation of lime.—The sun does not move uniformly 
throughout the year. Hence, for each day of the solar. year, we have to apply a 
correction. which depends on the day’s equation of the centre. The correction for 
each day of the solar year on account of the equation of time may be expressed in 
seconds of time. : : 

(8) Correction for the sun's tropical longiiude.—The sun does not move 
along the equator, as in our first supposition, but along the ecliptic ; and therefore 
it is ouly at the points where the ecliptic cuts the equator, i.o., at the moments of 
vernal and autumnal equinox that the first supposition holds good. At other 
times of the year, a correction has to be applied, depending on the sun’s tropical 
longitude, i.e., on his distance from either equinox measured along the ecliptic. 


"Lankü is an imaginary island supposed to be situated on the equator on the meridian of Ujjain, the 
Indian Greenwich—vide paragraph 20, page 5 supra. à 


& 
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115. Now, how are we to determine the sun's tropical longitude ? The 
longitude that is given by the day of the Indian solar year is a sidereal longitudo 
ie. the longitude of the sun measured from a fixed point of the ecliptic, which 
fixed point was the true vernal equinox about A.D. 500 or Kaliyuga 3600. Every 
year since then, the vernal equinox has been moving further and farther awa; 
from that fixed point, and tho sun’s tropical longitude for any year subsequent to 
Kaliyuga 3600 must be found by adding to his sidereal longitude 3 degrees fo, 
every subsequent period of 200 years.* In this portion of the treatise degrees arg 
always converted into days, and for the purpose of Surya siddhanta tithis, the 
tropical longitude for any day in any year is determined by adding to the duy of the 
solar year 1 day for every 64 years expired since Kaliyuga 3740 (A.D. 639). Other 
siddhantas give the precession as 1 day for every 60 years, which is more correct 
than 1 day for every 64 years. ; 

By reckonine 3740 Kaliyuga and not ‘38600 Kaliyuga as the date of 
— of deet dnd tropical longitude, we eliminate the Sodhya 
of 21707 days (Sürya siddhanta) ; otherwise we wouid have to deduct the Sodhya 
from the day of the solar year: in order to arrive at the sidereal longitude and’ 
then add to the sidereal longitude so arrived at as many days as there were 
periods of 64 years since 3600 Kaliyuga. ( 21707 X64 = 189:9248, which is 

. nearly 140.) ; We 


116. We mentioned the $odhya in a general way in paragraph 66 supra, and 
shall revert to it more fully in paragraphs 189 et seg. Meanwhile we may inter- | 
pret the $odhya in the following manner. The sun’s equation of the centre, | 
according to Table IV-A on 0 day of the solar year, is + 2:1878 degrees, which, | 
by Table IV-C is the sun's motion for 2-17 days. In other words, when the mean 
sun is at 0 day of the solar year, the actual sun has already done 2-17 days | 
journey of his annual course. Therefore, whenever we wish to express in days | 
the sidereal longitude of the sun, i.e., his distance from the position he occupied | 
on 0 day of the mean solar year, we deduct the Sodhya of 2°1707 days from the | 
day of the solar year we are at. | 

117. For the year A.D. 1279 the tropical longitude is found by adding to the — | 

1279— 689 — 640 . ma ER: 
GE em meae er mra 10., exactly ays, ana this addition 
holds good strictly for 64 years, i.e., for 92 years before and 82 years after A.D. | 
1279 or from A.D. 1247 to A.D. 1911. Por 80 important places in India, includ- | 
ing one for every degree of North Latitude between 8° and 35°, the total of all | 
the three corrections for the year A.D. 1279 is given in Table IIT for each day | 
of the solar year. In this table the correction for tropical longitude which | 
applies to the year A.D. 1279 may be assumed to apply to the whole of the epigra- | 
phical period of 400 years from A.D. 1000 to 1400 (vide paragraph 1) instead of | 
ouly to the period of 82 years before and after A.D: 1279. There is no great | 
error in this assumption, but of course direct calculation may be made, if the reader ` 
so pleases, for each case under examination. Further, the same table gives the 
equivalence of English and Indian solar dates for all solar years which commenced : 
on the 25th March; for other years we must make a deduction or addition according — ! 
as the Indian solar year in question commenced after or before 25th March. 


- 
— 


—— — 


wait ee = mii SE — 2 


day of the solar year 


118. With these elementary notions on time, we are ready to work out quite 
accurately (according to the siddhantas) any problem in localtime. We shall 
work out, by way of illustrations, the somewhat formidable array of problems 
which are presented in Professor Jacobi’s learned article in Volume II of 
the Hpigraphia Indica. 

(i) Kaliyuga 4128; 4 Bhadrapada (Bengal solar month); place RATNAGIRI 
an M Lot) pada (Beng ionth) ; place RATNAGIRI 
Correction (1) for terrestrial longitude ; — 34 vin&dis. (We do not 
use this correction.) ` 
— — — — 
* This is the correction for precession of equinoxea. The addition to be made to Indian sidereal longitudes 


on account of the precession of equinoxes is givon in degrees i ‘ el- $ 
š ary Ohronology ” for various epochs from A.D. 532 to AD. 2051 a Sing ro bi are, page cs) under cha pte) Bawa "8 


> : D 
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Correction (2), equation of time: for 4 Bhadrapada, i.e., the 129th 
day of solar year, in 17° lat. + 425 seconds. * š 
Correction (3), tropical longitude for Kaliyuga 4128, 4 Bhidrapada : 


128 —: 328 
the number of days to be added to 129 is4 = E = "i = 6. 
Now, 129 + 6 being 185, it follows that correction (8) is that for 
the 185th day, 17? N. Lat., i.e., + 746 seconds. 


Total of the corrections (2) and (3) is + 495 + 746 = + L171 


seconds — zd or 49 vinidis. 

N.B.— Corrections (2) 4 (3) are suffici 

“+49 vinüdis " means that on the da 
before 6 a.m. [Result arrived at by 


ent for determining local sunrise: in this case the result 
in question the sun rose at. Ratnagiri 49 vinüdis or 20 minutes. 
rofessor Jacobi, 50 vinādis which is also 20 minutes of time.) 
(ii) Kaliyuga 4325, A Margasirsha ( Bengal solar month), Srtvacar, latitude: 
94^. Correction (1); - 8 vinüdis. (We do not use this correction.) 
Correction (2): + 487 seconds (220th day). 


Correction (3): For 220 Paes 220 + sto 


— = 2 = $ 

m 64 20 + 9 = 229 
days, the correction is = 994" seconds. 2 

Total of corrections (2) and (8): + 437 —2948 sec. — — 1811 seconds 


= — 75 vinüdis. 
vinàdis.] 

(iii) Kaliyuga 4128 ; 7 Jyéshtha (Bengal solar month); ATIGARE, latitude 29°. 

Correction (1), + 14 vinādis. (We do not use this correction.) 
( Total of corrections (2) 
Correction (2), — 291 seconds (37th day). | (äi: + 2285” — 95 vina- 
Correction (3), + 2576 seconds (43rd day). 1 dis (94 vin&dis according: 

x ; L te Professor Jacobi). 

(iv) Kaliyuga 3585; Ashadha sukla 12 (lunar month), Eran, 24° N. Lat. 
See paragraph 207, page 86 below. 
119. The reader should note carefully when the total of all the three corrections. 
should be used and when the total of corrections (1) and (8) will suffice. When 
we merely want to know by how many seconds local sunrise preceded or followed 
6 a.m., we should simply add up the second and third corrections, for here there 
is no need to consider the effect of terrestrial longitude. If the total correction 
is positive, sunrise precedes 6 a.m. ; if the total correction is negative, sunrise is 


later than 6 a.m. The first three examples above illustrate -this aspect of the 
problem. 


When we want to know how many seconds should be added or deducted from 
the ending moment of a tithi or nakshaira, of which we already know the Lanka 
time, i.e., the time relatively to Lanka sunrise, we should sum up all three 
corrections, and if the sum is positive we should add it to Lanka time, while if the 
sum is negative it should be subtracted from Lanka time. 


[Professor Jacobi arrives at the result — 74 


SxortoN xiii.— Lagna. 


‘120. Closely analogous to the calculation of sunrise is that of the lagna, i.e., 
the portion of the ecliptic which appears at the eastern horizon at a purticular 
moment of ihe day. At other times we might require to know the moment of the 
day when a particular portion of the ecliptic will be lagna. An example of the first 
kind of problem is— — 

* What is the lagna at the moment of a person's birth ” ? 
N.B.—The portion of the ecliptic which is lagna or “cut” at the horizon at any given 
moment is ordinarily referred to as “ the lagna.” 

An example of the second problem is— 


“<< At what moment of a day, suitable for marriage, will a particular sign of 
the zodiac be lagna, so that the hour as well as the day most suitable for marriage 
may be determined ” ? . i 


11. am 
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ona is that given by Professor Jacobj 


; best exposition of the lag 
— 190 of tie Indian Antiquary for 1900, Volume XXIX. A slight aq 


i : ap- 
tation of Professor Jacobi's rules will be necessary to suit our sunrise Table tr 
21, The Rules are— i 
1 D KN the time-difference for the interval of space between the sum 
and the portion of the ecliptic which is lagna. 
(2) Apply the necessary corrections for tropical longitude. 


29. Problem 1.—At how many ghatikas and palas after sunrise Was the 
— pru oe dio ecliptic (i.e., the 15th degree of the sign Kany@,—vide Eye. 
Table Z) lagna on the 6th Jyéshtha (Bengal solar month) in Kaliyuga 4000, Latitude 
-20° North? By Eye-table a the end of 6th solar Jyéshtha was 30-93 + 6 = 36:93 
days or nearly 37 days from the first moment of the solar year A.D. 899—900. 

Now, the sidereal longitude at sunrise on any day of the solar year is foung 


from Tables IV-C and IV-D thus— 


Se 37 f the solar year (Table " 
Sun's actual Long. for 37 days o y e ^ 482 149-358» . 


TVG) TRE EN wee, Se ee ss š 82? 
Deduct Sans Long. for “60 day (Table IV-D) ... ize 59 


] 


N.B.—We deduct DU on account of the commencement of the solar year according to Table IT 
-Sürya siddianta. 

For the present purpose we take the nearest whole degree, i.e., 35 degrees. 
The interval in space between 35° and 165°=130°. 

Now 360 degrees of the ecliptic rise above the horizon in i day or 60 ghatikas, 

.".180 degrees * ET NOT = 213 ghatikas 
— 21 ghatikas 40 palas. 
In other words, the 165th degree of the ecliptic was lagna about 21 ghatikas 
-40 palas after sunrise on the day in question. 


123. Next, we proceed to apply the corrections for tropical longitude. 
The difference between the tropical and sidereal longitude of the sun for the 
; 4000—3740 
year Kaliyuga 4000 ee =4 days. Now 36:93 days + 4 days = 40-99 
days. : ; 
The correction for the tropical longitude of the sun is that pertaining to the 
41st-day in Table III, under latitude 20°, i.e.,1-1865 seconds. 


For the correction for tropical longitude of the lagna, i.e., sidereal 165° of 
the ecliptic in-Kaliyuga 4000 we have to determine the day when the mean sun 
accomplishes 165° of the ecliptic, which is determined as follows from Tables 
IV-Cand IV-D:— . 
(Table IV-C) 169 days = 16443? 
(Table IV-D) ‘58 day = ` -57° 


169-58 days = 165° i i 


We add 4 days to 169:58 days for tropi i i > Kaliyuga 
BEE the yonr Kama 
; The correction for tropical longitud i i alivue: D) to 

sidereal 165°, or tropical 174 days, CEU Ee —— ee 
We add this correction with the sign reversed to t "Sb:— 

--1865—151 = 1714 seconds — 79 palas — 

Adding this correction to the approximation first arrivod at, we havo 
. 21 ghatikas 40 palas. š 
' + 1 ghatika 12 palas. 


REES 
22 ghatikas 52 palas. 
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. This was the moment (according to Professor Jacobi, loc. cit.) when the 165th 
"degree of the ecliptic was lagna on the day in question. 


N.B.—Firstly, we had to convert 165° of the ecliptic into d 


ays in order to apply Table III, 
which expresses th : 


various portions of the ocliptic as days of the solar ycar. 


' ` Secondly, we reversed the sign of the correction in the case of the lagna because what we 
wanted was the difference betw 


een the corrections on account of the tropical longitude of the sun 
‘and of tke lagna respectivoly. ; 


. 194. Second Problem. — What 
‘day at 20 ghatikas after sunrise ? ” 


We have seen that sunrise on the solar 6th J yéshtha corresponds to 35° 
sidereal longitude. 


portion of the ecliptic was Jagna on the same 


Now, a time-difference of 20 ghatikas answers to an interval in space of 20 x 
E = 120 degrees. 


.. The portion of the ecliptic which was lagna at 20 ghatikas after sunrise 
was (roughly) 120?--35?— 155? or the 5th degree of the 6th sign Kanyé@ (vide Eye- 
table for the longitude corresponding to the different rü$is). - 

This is enough for all ordinary calculations of lagna. 


Jf we wish to be quite accurate, we proceed as follows. 


The ‘correction for 
‘tropical longitude of the sun on the day in question was, 


as we have seen,-+1865 
seconds. i 
` The correction for the tropical SE of the lagna, i.e., 155° of the ecliptic 
must be found by applying Tables IV-O and IV-D. 
(Table IV-C) 159 days — 154:57° 
(Table IV-D) :44 day — -48° 


_ 159-44 days = 155:00* 
Add for tropical longitude A days 


163-44 days. 
The correction for tropical longitude pertaining to the 20th degree of latitnde 
:and the 163rd day (in Kaliyuga 4000) is (by Table IIT)-J-833 seconds. 
We add this with sign reversed to the first correction : 
+1365—338 = +1532 = 64 palas. 
` In other words, on the day in question, the 155th degree of the ecliptic was 
lagna at 20 ghatikas plus 64 palas. XT 


We want, however, the degree of the écliptic which was lagna at exactly 20 
. ghatikas after sunrise. 


125. The annexed small table adapted from Prof. Jacobi’s Table of udayüsus 
in Vol. I, Ep. Ind., enables us to accomplish this stage of the problem. 


We learn from this table that in the 20th degree of latitude -the 6th sign of 
the zodiac (Kany&, with which we are concerned) takes 257 seconds to rise one 


-degree above the horizon. S 
2 1832 


— 64 palas or 1582 seconds are taken to rise ze = 5°9611° ` 


or (by Table VI) 5 degrees 57 minutes 40 seconds, 
or nearly 5 degrees 58 minutes. 

In other words, we should deduct 5 degrees 58 minutes from 155° in order to ` 
‘know which portion of the ecliptic was lagna at exactly 20 ghatikas after sunrise 
-on the day in question. 

The portion in question was 155? minus 5 degrees 58 minutes = 149 


: degrees 
2 minutes, which is exactly the result arrived at by, Professor Jacobi, 
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Time (in seconds) taken by a degree of the ecliptic to rise above the horizon, 
DEGREES OF TERRESTRIAL LATITUDE FROM 8° vo 35°. 
eas 8° 9° 10 11° 12° 13° 14° 15° 16° 17° 18° 19° ao» 
zodiac. ecliptic. Id 
= c —360° 210 208 206 204 202 201 199 197 19 2 190 188 yes. 
a — at 300—390 299 237 226 224 223 221 220 218 217 215 214 212 su wi 
II 6090 X 270—300 253 253 252 252 251 251 250 250 249 218 248 247 246 


= X 240270 263 963 264 204 265 266 266 267 267 268 269 269 270 2 
N 130—150 vil 210-240 260 251 258 254 256 257 259 260 262 203 265 208 263 si 


VI 150—180 VII 180—210 


zodiac. ecliptic. z z r^ 7 
Mi QUU Ge XH 29-28 Jea 192 leo jog OL 100 10] 100 104 195 190 Iss 18 iU 
iM G0 — 90 X 270—300 245 214 244 243 242 342 241 240 280 238 238 237 237 2%, 
Ve 90 190 1X 240—270 271 273 273 274 274 276 275 276 277 277 278 278 279 299 
V 120 —150 VIII 210 -210 270 272 274 276 278 279 281 283 285 287 289 291 293 295 
ei 150 —180 VII 180—210 261 303 365 207 269 271 278 275 278 280 282 284 280 288. 
126. The operation of determining the lagna of a, particular moment (e.g. 
the moment of a birth), or the moment when a particular degree of the zodiag 
will be lagna (say, to make an auspicious marriage) has to be performed 
occasionally not only by the astrologer, but also by the enquirer who wishes to. 
verify a statement in 2 time-record as to lagna. The rules on this subject given 
above are adapted from Prof. Jacobi’s original article in the Indian Antiquary, 
For rapid working the following formule may be found useful. Let— 
A = Sun’s longitude at 6 a.m.-(Lanka). , ; 
B = interval in decimals of a day between local sunrise and actual local time. 
of birth or other moment. This interval may, for practical purposes, be taken 
also as the change of sun’s longitude corresponding to that interval; see N.B. to 
process (7) in first example below. 1 
a — seconds per degree of rise (according to table supra). — . 
TT. L.S. = correction in seconds (Table III) for tropical longitude of sun at 
actual local sunrise. 
DL correction in seconds (Table TIT) for tropical longitude of approxi- 
mate degree oflagna. . : 
The approximate degree, which is lagna, = (A — B x 860°) or 
(44-859 B) degrees. * cs ) š 
_ The formula A+ 859 B, process (11) below, is convenient for readily ascer- 
taining the approximate lagna; and when the figure so obtained is well withina 
rasi, it will be unnecessary to proceed further. For exact calculation, and when 
lagna is on the borders of a rasi, we have, 
T.L.S.—T.L.L. 


Actual lagna—A 4-359 B°— 
a 


In order to render quite easy the performance of this operation, we shall 
exhibit, in detail and by means of au example, the 16 processes of which the: 
operation consists. We propose to find the lagna of a child born at Madras at 12 
noon (Standard or Indian Railway time) on 1st April 1915. ; 


Process. š Application. 
(1) Interval from actual local sunrise to (1) The time {12 noon, standard time): 
moment of birth. should be reduced by 9 minutes for all dates: 


subsequent to Ist July 1906, the date of 

introduction of Indian standard, or Railway’ 

time which is in advance of Madras mean 

astronomical time by, 9 minutes. The mes? 

astronomical time of birth was 11 hours 51 

minotes after midnight; or 5 hours 1 

minutes or -2487 ofa day after mean Madras 

` sunrise. To this should be added, by Table 
IIL (for lat. 189) minus 422 seconds for eque 
tion of time plus 351 seconds for tropic? 

longitude — — 71 seconds =—-0007 of a day: 

(N.B.—In order to find the tropical longitude: 
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Process. 


(2) Interval from Lanka sunrise to 
moment of birth. 


(8) Change of sun’s longitude- corre- . 


sponding to (1).* interval from actual sunrise 
to moment of birth”; use Table IV-D. 


` (4) Change of sun’s longitude corre- 
sponding to (2).“ interval from Lanka sunrise 
to moment of birth ? ; use Table IV-D. 


(5) Days and fraction of a day (Lanka 
time) elapsed in solar year up to moment of 
birth. . 


(6) Longitude of sun at moment of birth. 


N.B.—This is the absolute longitude of the sun for 
the moment of birth and does not depend on Lanka or 


any other time, though it is deduced by means of Lanka 
time. 


(7) Longitude of sun at actual local 
. sunrise. 

To obtain this, we simply subtract (8) 
from (6); or we shall have equally correct 
results by subtracting (1) from (6). 

¥.B.—We sce that we might equally well take (1) 
instead of (3), and in general a fraction of a day less 
than unity may be used equally well as the change of 


sun's longitude corresponding to that fraction of day, 
since the sun's motion per day is nearly 1°, 


" (8) Add to (7)'as many minutes of an arc 
as there are years since A.D. 582 and deduct 
860° if necessary. This is the addition for 
luni-totar  preces-ion—see Paper (ii) in 
Appadix; also paragraph 229, page 94 
below. The exact figure according to para- 
graph 229 is 22:5°, but the difference between 
Si and 28:055, viz., ‘5° does not affect process 


19 & 


45 


- Application. C 
for any day of tho solar year for tho present 
time, from A.D. 1840 to A.D. 1920—we should 
add 20 days to the number of olapsed days in 
the solar year and find under the given lati- 
tude in Table III the correction for tropical 
longitude appropriate to thoresulting number 
of days.) the interval from actual Madras 
sunrise up to moment of birth was therefore 
Š hours 51 minutes less 71 seconds = +2480 
of a day. 

This is obtained by 

hours 51 minutes (the given interval), the 

‘time difference due to Ujjain longitude of 
Madras, i.e., 18 minutes; (2) will then be 5 
hours 83 minutes = 2312 of a day. 

The change of sun’s longitude corre- 
sponding to ‘2480 of a day is (by Table IV-D 
of this work) :2365 + ‘0030 = 2395 of a 
degree. 

The change of sun’s longitude corre- 
sponding to “2812 of a day is (by Table IV-D) 
“2267 + -0012 = :2279 of a degree. 

N.B.—Processes nd a norall 
dispensed with, Boe B to — —— 

Take the given day of the English year 
(Ist April) as reckoned from previous Ist 
April (Eye-table, section q) and deduct the day 
and fraction of day in April when the solar 
year 1914-15 commenced, according to 
Table II, Le, April 19:2430. The given 
English day, April 1st, A.D. 1915, is, by Eye- 
table q, the 366th day reckoned from 
previous Ist April. Now, 866:2812 minus 
13:2480 days = 352-9882 days. 

By Tablo IV-C, the mean longitude of sun 
for 852 days of the solar yearis 34479270 

Equation of centre for 352 days 

of the solar year = + 9:1717° 

Longitude of sun corresponding 

to -98 of day = -9659° 
Longitude of sun corresponding to ‘0082 
: of day = 00819 


subtracting from 5 


Longitade of sun corresponding 
Š to 902-9882 days = 347-99849 


9479 minus “20 = 347-70. 


^ 


1,915—582 = 1,888 minutes = 23 degrees . 
8 minutes = 23:059: 
847-79 + 28:05 = 8707759 
— 860° 


10:759 


= ç 
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Process. Application. 

1 : $ = 10:15 days. 
(9) Convert (8) into. days by Table 10 degrees 10-15 y 
IV-E. Deduct 365:20 days sf necessary. -75 degree = "ZB day 


10:8» = 10°91 days. 
(10) Correction for tropical longitude of 
_ sun (Table III) appropriate to latitude of 
given place (Madras, lat. 18°) and days ; 
. arrived at iu (9). . + 498 seconds of time, 
11) Approximate lagna :— š " 
Add the figure in (6) to 359 times the 347:90 + 359 x 2895? — 


figure in (3) and deduct 360° šf necessary. 
78:99 


i i š (05° = 90:95» = 98:37 d 
(12) Add to (11) same quantity as in (8) 78:99 + 23:050 = 9 ays (b 
and convert result into days by Table IV-E. ‘Table IV-B, for : y 
Deduct 36526 days if necessary. 90 degrees = 91:82 days. 
6 degrees — 6°00 days. 


-95° or 57 min. =  '96 day. 


(18) Correction for tropical longitude of 97:00 = 98:87 days. 
approximate lagna (Table LIT) ape to ` 
latitude of given place (Madras, lat. 18°) and 
days arrived at in (12). + 1,217. seconds. 
(14) From (10) deduct (18) algebraically. e + 428 — 1,217— — 789 seconds, 
(15) Divide (14) by figure under. latitude Sign of zodiac corresponding to 97°0° of 
of given place in the table on page 44 and tropical longitude is IV. 2 


against sign of zodiac corresponding to . g 
The figure against sign IV and under lat. 


degrees in (12). 
| : 18° in the table on page “4 supra is 206 
seconds. ` 
' : Now — m 8 (approximately). 
(16) Actual lagna is (11) minus (15) 73:99 — ( — 89) = 76:9? o j 
subtracted algebraically, Mithuna wai us 


The above example is suited to a case in which the moment of birth is 
recorded in Indian Standard Time. But supposing the birth we are considering 
took place at 12 noon, Standard Time, on Ist April 1915 at Vizagapatam, where 
the same time is kept as at Madras, then in order to complete process (1) above, 
i.e., to ascertain the interval between actual local sunrise and time of birth, we 
should increase or decrease the interval by the difference in time between the 
Ujjain longitude of Madras and that of Vizagapatam as given in Table III. The 
interval will then be diminished by 1,804 — J,072 = 732 seconds = 12 minutes 
12 seconds = (by Table VI) -0084 of a day. ; 


If, on the other hand, strict Indian usage has been f ich i 
e? followed (whichis nowhere 
Soups prese except by extra careful astrologers), and. en moment of -bir 
: s be en no ed as so many ghatikas and palas after actual local sunrise, this is 
every thing we want for process (1), and we need not trouble to calculate it. 


127. We shal now indicate the 
f. dl ° the processes for the converse problem of 
aor eating the rising moment of a lagna, considered suitable for an Ja depend- 
Ing S nman will, say, the performance of a marriage, tho undertaking ofa 
Jep he taking charge of a house or an appointment, etc. The processes are 
g zA en n number. Suppose we want to fix a suitable hour so as to have ? 
May 19 i 5 e middle. € SE (lat. 18°, time diff, + 808 seconds) on 199 
i : : : š 
M Me e of Simha lagna (185° sidereal longitude), then we pro 
(1) Find longitude of sun at Lanka ° H 
sunrise on the SE aay, ore apenas t (ua a x s e ae j 
ë Proceed as in the first example, ENS te LEO ee 
(2) Find out by how much local sunri i 
v much lo se May 15th i Indis 
rms iem Uim snr, (Ri alar Yemi do prenont spud, Aas 
5 ' Ë time ; able TIT ion for $6 
+ 20 or 58rd day for tropical longitude.) moment at Vellore d $48 oo 1003 + E 
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Process, 


N.B.—In section 119 supra it is stated that o 
sunriso precoded or followed 6 a.m., wo should si 


4T 

Application. 
seconds = 2,052 seconds = 34 minutes 12 
seconds = + -0240 of a day. That is local 


sunrise precedes Lankü mean sunrise by 
“0240 of a day. 


when wo merely want to know by how many seconds local 


> > d mply add up tho second and third corrections.” By 6 a.m. 
in this passage is moant (according to strict Indian a 


astronomical time for the locality in question, (Thoro ia 
torics.) In tho present case we want to know more, 
at Vellore on 15th May 1915 preceded or followed 
account the first correction also, namely, 


sage) local 6 a.m. ic., 6 a.m. by a clook keeping mean 
no such clock at presont, oxcept at astronomical obsorva- 
wo want to know by how many seconds or minutes suuriso 
Ujjain or Lanké 6 a.m. Wo have in this caso to tako into 


À c that for torrestrial longitude, and we have dono so in tho above working. 
Again wo took in the presont case the correction for tropical longitude corresponding to tho 63rd day of the 


year. The correct day, as shown in process (8) below, is th 


able error. 
(8) Deduct (2) from (1) algebraically 
This is the longitude of the sun at 
actual local sunrise at Vellore on 15th May 


de 
(4) Deduct (8) from proposed lagna, 
increasing the latter, šf necessary, by 360°. 


(5) Time of approximate lagna. Divide 
(4) by 860. 


(ó) Increase (3) by 23:17 for tropical 
longitude as in process (8) in the first 
example, and convert into days by Table IV-E. 


(7) Increase (4) by 2317 for tropical 
longitude of proposed lagna and conyert into 
days by Table IV-E. 


(8) Find from Table III for given latitude 
{Vellore 13°) the correction for tropical 
longitude appropriate to (6). 

(9) Find from Table IJI for given latitude 
(Vellore 13°) the correction for tropical 
longitude of lagna, i.e. (7). a 

(10) The actual moment of risin 
proposed lagna is {(9) minus (1 
:algebraically to (5). 


of the 
added 


o 62nd, bui the difforence will not lead to, any appreci- 


30:56? — (+ -024*) = 20-59". 


135° minus 30:52 = 104:48. 


10448 
-360 = "2902 of a day. 


= 17 ghatikas 25 palas, or 6 hours 58 
minutes after local sunrise at Vellore. 
30:52° + 23:1 = 58-62 degrees. 


50 degrees = 50:73 days. 
3 , = 30 days. 
6 a = ‘61 day. 


— — 


53°6 degrees = 54:34 days. 


104-48° + 23:17 = 127-0". 
100 degrees = 101:5 days. 
20 = 20: 


3 


3 


1276 degrees == 129:5 days. 


-- 1,610 seconds. 


+ 518 seconds. P 


We LO =k 

6 hrs. 58 min. + 518 sec. — 1,610 sec. 
= 6 hrs. 58 min. less 1,092 sec. 
= 6 hrs. 58 min. less 18 min. 19 sec. 
= 6 hrs. 39 min. 48 sec. 
= ‘2776 of a day (Table VI). 

By Table VI, this fraction = 16 ghatikas 
39 palas after local sunrise at Vellore. This 
was the moment suitable, ceteris paribus, for a 
marriage to be celebrated under Sinha lagna 
(185°) at Vellore on 15th May 1915. 


SECTION xIv.—Sunset. 


128. The considerations to which we have introduced the reader in dealing 
with sunrise and lagna will enable him to deal also with sunset, which is only 
the supplement (in the language of geometry) of suurise. ; , : 

Supposing the sun is at a point of the ecliptic whose tropical longitude is 
160°, then we have to consider at sunrise. how long, relatively to the mean sun on 
the equator, the mean sun on the ecliptic takes to rise 100°, and at sunset we 
have to consider how long, relatively to the mean sun on the equator, the mean 


sun on the ecliptic takes to fall 80°. 


129. Accordingly, to determine the moment of sunset by local time, we should 
take the sum of (1) the correction for equation of time, which is the same or 
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nearly the same as for sunrise, and (2) the correction for tropical longitude 
which will be the supplement of the tropical longitude for sunrise. The supna” 
and 180°: In our sunrise ta 


t of an angle is th difference between it 
ment of an angle is the differen D ad IV-D 180°=184'80 Ge 


sunset is to find the difference between th 
ation and 185 days, and take the correction for 
arrived at. If the solar day we are considering excee 
tropical longitude for the difference will remain unchange 
should be reversed. i 


in order to determine the interval between sunse® š y 
total so arrived at should be added again to correction (1) adverted to in paragraph . 


113, i.e., the correction for terrestrial longitude, in order to arrive at the interva] 
between 6 p.m. Lanka time and local sunset. : 
131. In the absence of any other standard authorities on the subject, we ma 
compare ‘our calculations of sunset for A.D. 1910-11 with those given in the 
Kumbakónam Mutt Panchángam, edited by Mr. Vi$wanátha Srauti, B.A. . 


Latitude 11° N. (Tanjore). 


1 
Correction for | 


| Equationof | ç longitud. 
i timo in upplomen to |trop. longitude eux 
“ Days of | . | trop. ongitudein| acc. to ‘ab. unset 
Date by European Calendar sar | seconda py days (Leo LI forthe | Sumo! correc- | Moment rd. 
solar y eX | under Lat diilorence supplemental | tions arrived at | of sunset ing to 
Sadkarana according | 11° forthe , between day arrived ut ncolumns =| according Mr, Srau- 
A.D. 1810. to Table | day for solar col, (2) increased | in column (4) (3) and (5). to col. (8), li's pan 
e eg XI | ay erd | bY 20and 185 | (sign to be re- “| changam 
— days). (versed if neces- for 1910, 


| “in col. (2). jo sary). 
w aj e CHOSE gg | 


PA PA 
Chittirai 1 (åp. 13) 0 «= 1 —495" | 164th day — 29" |- 457%=— "7| 6-7 6-7 
Vaigāsi 2 (May 18) .. — ... 32 —352" | 133rd day — 312" | — 663⁄=—11 6-11] 6-1 
Ani3(Je.16)  .. = 65 -147 | 100th day — 986" |-1138"=—19'| 6-19) 6-19 
Adi 3 (JI. 18) — 97 +168" 68th day —1469" | —1306"=—22| 6-22] 6-3 
Axagi4(Au.19) .. 129 +411" 36th day —1168" | — 757— —189| 6-13} 616 
Puratiisi 5 (8.20)...  ..| 161 +515" 4th day — 14s Lt Sëtze e| 5-54] 5-65 
Aippsái6 (0.22) — | 192 +494" — E + 966" amina zg 5-36 | 5-86: 
Kiritigai 8 (N. 23)... —.. 224 +358" 59th day +1528" |-11876"=+81'| 5-29 59 
Margali$(D.17) se «u 249 140" S4ih day +1278" |+-1418"=+-23'| 5-37 5-87 
Tai 21 (F. 3) A.D. 1911 ...| 296 —568" | 188rd day + as Lt aut | 5-89] Ei 
Pañguni 2 (Mr. 15) A.D. 1911 337 —421" | 172nd day + 12” |- 409'—— 7' 6-7 6-8 


; 132. We observe (1) that sufficiently accurate results can be obtained by: 
taking whole days instead of days and fraótions of days in columns 2 and 4 supra; 
in other words, it is not necessary to calculate the day of the solar year wi 
— as we did for Problem I under * agna," (2) that a positive correction 
in column 6 re-appearsin column 7 as a deduction from 6 p.m. while a negative ` 
ae in column 6 re-appears in column 7 as an addition to 6 p.m. 

upposing a birth took place 2 hours after sunset il 1910, the 
— of birth would be 6 p.m. + 2 hours + 7 Dur e eT suns? 
var ! 3 — the other hand, if a birth took place 2 hours after sunset on 98rú 
^ em , then the correction for sunset being + 81’, the local time at whic 
he birth took place would be 6 p.m. + 2 hrs.—31' = 7-99 In this ca% 
sunset was at 5-29 p.m. š sue pm. in 
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SECTION xv.—clipses. 


133. Eclipses are a most valuable and unerring historical record, and eclipses 
are freely cited in Indian historical documents. Accordingly, the date of occur- 
rence of solar and lunar eclipses has been indicated in Table II and throughout. 
this Ephemeris by -means of the symbol @ for solar eclipses and © for lunar 
eclipses. A solar eclipse can occur only at new moon and a lunar eclipse can 
ocour only at full moon, and as full moons are not specially indicated in Table II, 
every lunar eclipse is there shown merely as occurring in a particular lunar month. 
The actual date of a lunar eclipse can be found by working out the exact ending 


moment of the full-moon tithi, i.e., panchadasi or paurnami. For this, of course, 


it will be necessary to add the collective duration of fifteen tithis, i.e., 14°76 days 
(Eye-table), to the mean moment of new moon and also to the moon’s and sun's 
anomaly at that moment and add to, or subtract from, the mean moment of full 
moon the sum of the sun’s and moon’s equations. (See examples worked out in 
section 96 and Eye-table.) In the body of the Ephemeris, every eclipse, whether 
solar or lunar, is marked against the very day on which it occurred. 


134. We may preface our observations on eclipses by the following passages 
from a well-known French work, first published in the 18th centur , and still 
regarded as a standard authority ou chronology, “L'art de vérifier les dates ”:— 

* The magnitude of an eclipse is indicated in digits. A. digit is the twelfth 


part of the diameter of a heavenly body: accordingly, an eclipse of four digits is 
one where the third part of the diameter of a heavenly body is in shadow ; if one 
half of the diameter is in shadow, the eclipse is said to be of six digits; and if the- 
whole of the diameter is in shadow, the eclipse is said to be of twelve digits. 
Further, in a total eclipse, if the part which is least in shadow is removed from the 
edge of the shadow by as much as two digits, these two digits are addea to the 
twelve, and the eclipse is said to be one of fourteen digits. 


135. “ The duration of an eclipse of the moon is proportional.to its magni- 
tude ; but it does not depend on this factor alone. We may say, in general, that 
a total eclipse of the moon will last at least 33 hours, and at most 4 hours and a 
few minutes. A partial eclipse above six digits may last as much as 8} hours or 
as little as 23 hours ; it seldom goes beyond these limits. An eclipse of between 
three and six digits lasts between two and three hours. The duration correspond- 
ing to two digits is 14 hours; to one digit, one hour; to half a digit, 3 of an hour. 
The duration of total obscurity in a total eclipse is from 12 to 2 hours. 


136. “The moon has no light of her own, but reflects that received by her 
from the sun. Consequently, when in an eclipse the earth passes between the 
moon and the sun, and cuts off the rays of the sun from the moon, the latter can 
shed no more light on Paris than on Pekin or on Constantinople. An eclipse of 
the moon, therefore, commences at all points of the earth at the same instant and 
lasts everywhere for the same length of time. All that we need see is whether 
the time of a lunar eclipse falls between local sunset and sunrise, as otherwise the 
eclipse will not be visible. 


137. “ On the other hand, the sun is a self-luminous body: the moon is very 
much smaller than the earth: she is, in fact, a mere point in comparison with the 
sun. From these well-known facts it follows that in a solar eclipse, the moon 
passing between the earth and the sun, cannot cut off the rays of the sun from: 
all parts of the earth, at the same instant. She casts her shadow in succession 
on different parts of the earth, and even the successive passage of the moon’s. 
shadow covers during a single eclipse only a small total extent of the earth’s 
` surface. Thus, journeying from west to east, a solar eclipse may first strike 
Spain, then France, then Germany, and then in succession the eastern countries 
as far as the farthest east of Asia, but the whole time Africa may remain 
untouched by the moon's shadow. " 


188. The extent of the earth’s surface, affected by a solar eclipse, is therefore 
'a matter of calculation: and an exact calculation is by no means easy to introduce 
into a popular work of this kind. 
18 : 
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` Le i ll lunar eclipses and 
The book entitled L'art de vérifier les dates gives (1) 9 hr tidal) 
: n "where in the civilized world known to history, markin 

all solar eclipses visible anyw EE the path of each solar eclipse, the regions 


by a series of ingenivus conventi f e — 

where it is visible and the latitudes pare = a cat of Do fifth 
idian, i H West Africa, 19 0 vest of Paris 

meridian, i.e., on the Coast of Wes ° ^ S comune! "i ü) 


under the meridian where itis noon at the moment o M) i 
under the 155th meridian, i.e., in 142? longitude east of Greenwich. Other 


$ ‘ls given under each eclipse, in the same valuable work, need not be 

oe eee nothing short of a translation of the whole chapter on eclipses 
would give the reader an adequate idea of its contents. — 

139. Table II and the body of the Ephemeris exhibit ail lunar eclipses, 

and it is easy for the reader to calculate the ending moment of the full moon tithi, 


1 ill i š i have been seen in Indi 

which will enable him to know whether the eclipse could ndia 
at the place under consideration. Likewise all solar eclipses have been given as in 
the French work, from A.D. 1 to A.D. 500, and. after the latter date as a rule, 
eclipses which, according to the same authority, could not have been visible in 


India are not mentioned. or 
140. The points where the moon’s orbit crosses the ecliptic are called the 
nodes and in order that an eclipse may occur, the opposition at the time of a lunar 


eclipse, or the conjunction at the time of a solar eclipse, must happen at or near 
anode. ‘The sun's distance from either node is — — — in 
determining whether an eclipse is or is not possible ata particular new or Tu 
Hath Sun’s longitude Tables IV-C, IV-D and IV-E and Rahu tables (IV-K) 
for centuries and odd years willenable the reader to calculate the sun's distance 
from either node (Rahu is simply the Indian name for the moon s ascending node) 
at any moment from 1 B.U. to A.D. 2000, and by applying the following canons 
(adapted from Professor Jacobr’s article in Volume 1 of lipigraphia Indica) he may 
determine whether a solar or a lunar eclipse is certain, doubtful, or impossible at 
a particular new or full moon respectively. 

Solar and lunar eclipses as determined by sun’s distance from node at new 


and full moon — . 
If sun’s distance from node at new moon 1$ 


Between 0° and 162°, or between 168:8* and 180° 22 ^ Certain. 

Between 16:8? and 18:99, or between 1€ 9:7? and 161:1? 2 B m t Doubtful. 

Between 11:0? and 161:0° ZS 3 Impossible. 
If sums distance from node at full moon is 

Between 0° and 10°44°, or between 169°56° and 180° Certain. 


Between 10:45? and 13:86^, or between 16955? and 166:14°. a $ Doubtful. 
Between 13:87? and 166:13° i J Impossible. 
These canons are exhaustively dealt with in Chapter V, Section v, pages 
134 to 150 and in Table IV-L of this work. 


N.B.—For all solar and lunar eclipses in the years B.C. 1207 to A.D. 20C0, the standard work 

of reference is Oppolzer's Kanon der Finstcrnisse (Order of eclipses): and it may be safely asser 
that there are no trustworthy references in any literature in the world to eclipses of an earlier da 
than B.C. 1207. An attempt to expound the manner in which eclipses are ca. culated is, therefor 
of little practical use in chronological investigation when the answer to the questions whether 40 
-eclipse was possible, and in which regions of the earth a solar eclipse was visible, may be e 
obtained from Oppolzer. But occasionally one has to satisfy the public cariosity as to whe 
there was an eslipse on a date earlier than B.C. 1200, To the extent necessary to satisfy 50° 
curiosity, the author has furnished in Chapter V, Seotion v (pages 134 to 150) and in 
the present mere certain cycles of recurrence of eclipses, not hitherto generally noticed, whereby H 
Ge $ an eclipse in a past year, however remote, may be verified by the application of cert! 


A LUNAR 
EOLIPS3L 


Section xvi.—Jovian cycles, years and months. 


Note.—For the exact calculation of Jupiter’ Table? 
V-A aud V-B and the Sanit ‘of Hin m Chapter Vigra WA any mentee 

141. A Jovian year is the period taken b i ign of ti 
ist y Jupiter to pass through a sign ° 
zodiac, 80 degrees and it is somewhat less than an Dote solar vaat: Ad upite?” 


— A CRT AC HUE, 
“ACH LSE 
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-cycle of 60 Jovian years is often met with in Indian chronology as a mode of 
reckoning time. Each of the years in the cycle receives a name corresponding to 
the name of one of the years in Table I, but while the so-called J upiter's cycle in 
Table I, as used to this day in Southern India, is merely a cycle of 60 Indian solar 

. years, the Jupiter's cycle, properly so called, which has been in use in Northern 

ndia and which is also given in Table I, is a cycle of real Jovian years. 

142. Altogether three different meanings might be attached to tho citation of 
a year of Jupiter’s cycle :— 

; ) A year of the southern cycle (Table I), which is merely a solar year 
with a Jovian name. . ; 

(2) A year of the northern cycle (Table I), which is the Jovian year actaally 
completed at the beginning of a solar year. 

(3) A year of the northern cycle (Table I), being the Jovian year actually 
completed at the actual moment we are dealing with. š 

The context alone must enable us to conjecture which of these meanings ‘is to 
be attached to a citation of a Jovian year. 

143. Also, where the second of the three modes of citation is followed, it is 
evident that if any other Jovian year has had its beginning as well as its end in the 
course of a solar year, that Jovian year will be kshaya or suppressed. 

Hence it is that certain Jovian years are actually suppressed in the northern 
system of reckoning. The suppressed years are shown by blanks (...... ) in Table I, 
northern cycle. 

144. Fourth mode of citation (4).—There is a fourth mode of citation of Jovian 
years which we often find in Malayalam inscriptions, and that is to cite, instead of 

‘one year ont of every sixty, one year out of every twelve. In twelve J ovian years 
the planet Jupiter passes through the twelve signs of the zodiac and each sign 
corresponds to one of the twelve years of J upiter’s revolution. Ina case in which 

“Jupiter had completed nine Jovian years *, he would be described as being in the 
10th sign of the zodiac, i.e., iz Makara. 

145. Fifth mode of citation (5).—In this the twelve Jovian years receive the 
names of the twelve lunar months, Karttika being the first and A$vina the 19th. 
The Jovian years + (properly, months) are distinguished from lunar months by the 
prefix Maha. Thus, Mahi-Karttika, Maha-Margagira, etc. 

146. -Sivth mode of citation (6).—This is the heliacal rising system, in which 
the Jovian cycle begins with the heliacal rising of Jupiter, i.e., his re-appearance 
after a conjunction with the sun. The system is exhaustively dealt with by 
Mr. Dikshit in his introduction to Volume III of Dr. Fleet’s Corpus Inscriptionum 
Indicarum, and all the citations of this kind, hitherto found in inscriptions, are 
there collected. 


147. Readers in Southern India will be mainly interested in the 1st and 4th 
modes of citation, of which the latter is otherwise called the ve mean-sign 
system” + and which is met with in Travancore inscriptions, e.g., those discussed 
by Dr. Schram in Indian Antiquary, Volume XXV (1896), pages 9—11 ; and by 
Professor Kielhorn at pages 58, 174 ibid. aeg 
. - We shall cite an example: “ Kollam 890, Jupiter in Kumbha, and the sun 
18 days old in Mina, Thursday, Pushya nakshatra, 10th lunar day." 

Kollam 390 is equivalent to A.D. 890 + 824 — A.D. 1214 (Indian solar 

ear). 
: — days in Kumbha month means 352 days of the solar year— 


š š Degrees. 

By Table IV Jupiter's mean longitude at beginning of A.D. 1200 was 220710 
T o z $ for 14 years is — 04:86 
» > for 852 days is 99:95 


*“ Jovian year” does not mean the period of revolution of Jupiter’s orbit (which is a little less than 12 solar 


years) but one-twelfth of that period, which is roughly equivalent to a solar year. 


TIn chapter V of this work which is devoted to planetary chronology, the reader will find a direct method of 


calculating either the mean or the actual sign or riii occupied by Jupiter at any moment, 
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52 CHAP. II[.-—PRINUIPLES ; SEC: XVII; 
Now 314? is the 14th degree of Kumbha rasi. — Jupitor is righ E 
described as having occupied umbha on the aate n dues SE D Es SH 
` Jupiter’s actual geocentric place on this date we re SÉ MGE xi re wo att 

informed that it was the same as on, the correspon Gr? Y of A.D, 1812 
less ‘2°; and according to Table V-B this position was : 


Parnimanta, Amanta and Karttikddi systems 
of citation. 

48. T mary or normal mode of citing an Indian date is by mean 
gata rd E due peu amantu months (or months beginning with the first Gs 
after new moon or Amaoasya), and Chaitrads years (or lunar years beginning with 
Chaitra). ‘The lunar year can begin with Chaitra only when the solar year begins. 
with Mésha Sankranti. Therefore a reckoning by Chaitradi lunar years is the 
same as reckoning by Mashadi solar years. . 

149. Exceptional modes of citation, used at certain epochs of history, or still 
used in certain parts of India, are :— 
Varltamana, or current years, 


Srotion xvii.—The’ Vartiamana, 


opposed to gala (expired); Pürnimünlg 
months, beginning with the tithi after full moon; and Kértivkadt lunar years (op 
“southern” years) beginning with the lunar month Karttika. 


150. In the Pürgimünta system, each month beginning with a full moon is 
named after the next amanta month, but takes in the dark fortnight preceding 
each new moon. It is to this system that we owe the name paksha, lit. a wing, 
the dark and bright fortnights being the wings on either side of a new moon. | 

151. In the Kürttibzdi lunar year system, the year beginning with lunar : 
Karttika takes the number of the Meshadi solar year then running, and basin | 
common with it the five months, Lunar Karttika to Lunar Phiiguna. Í 

l 


Canons— e š 
I, A dark fortnight in nth Amànta month is in (2 -+ l)th Purnimania | 
month. | 
II. Any month or tithi in Nth year, expired, is in (N + 1)th year current. | 
III. Any of the months named in the margin in Nth year Chaitradi, expired, | 
1s ascribed to the E 

(a) (N — 1)th year Karttikadi, eapired, or to 

(b) Nth year, Karttikadi, current. 

N.B.—Co ly, of th t t n 5 = talked . K . t 
(n+1)th year Ohaitrüdi, — e above months in nth year Kavttikadi, expired, is ascribed © 


For clearness’ sake, we will present these three rules under three aspects, one 


of which, when we are in doubt, every problem before us must assume. . | 


First aspect.—If we have before us a dark fortnight or Lahulu tithi of the 
nth month in the Nth year, known to be an expired year, but do not know whether | 
the system is amānta or purnimanta, we must search for the tithi both in the t” ` 
and the (n — 1)th month in our ordinary (Amanta) tables. 


Second aspect.—If we have before us a dark fortnigh hula tithi of 
am oh in the ae year, and do not know wheter Aen is amanta e 1 
a rein ania por am cde the year is expired or current, we must, in using ° 
1) in the nth month, Nth year, expired ; 
i in the (n —1)th month, Nth SS expired ; 
(3) in the nth month, (N — 1)th year, expired ; ‘and 
(4) in the (n — 1)th month, (N —1)th year, expired. 
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expired or current, Chaitradi or Karttikddi, we must, in using our tables, look for 
the tithi— ; 

(1) in the nth month, Nth year, expired ; 

Go in the (n — 1)th month, Nth year, expired ; 

3) in the wth month, (N — 1)th year, expired ; 

(4) in the (n — 1)th month, (N — 1)th year, expired; 

(5) in the nth month, (N--1)th year, expired; and 

(6) in the (n — 1)th month, (N--1)th year, expired. 

N.B.—Tor bright fortnight or ¿ukla dates in any month, no search need be made in any case 
in the (n—1)th month ; and whether for bright or dark fortnight dates in the months of Karttika to 
Phalguna inclusive, no search need be made in any case in (N +1)th year, expired. 

f Renders who prefer Professor Kielhorn's mode of statiug the same rules will find them in 
Indian Antiquary, Volame XIX, page 22, or at page 402 of Epiqraphia Indica, Volume I. Any rules 
must be somewhat perplexing at first sight and should be carefully reasoned out by those interested. 
in such investigations. š : : 

152. The lunar year beginning with lunar Chaitra of any solar year n is 
itself (n+-1). Thus, Chaitra 1265 may mean :— 
(a) Lunar Chaitra at the end of current solar 1264, i.e., at the end of 
expired solar 1263. 
(b) Lunar Chaitra at the end of expired solar 1264 and before the beginning 
. Of solar 1265 (expired). 
(c) Lunar Chaitra at the end of expired solar 1265 and hefore the beginning 
of solar 1266 (expired). 
This ambiguity is independent of the difference between Chaitradi and 
Karttikadi systems, and is peculiar to the lunar month Chaitra. à 


SECTION xvili.—The eras now in use or met with in inscriptions. 


153. In the following summary of Indian eras, adapted from Cunningham 
and other authorities, we give in each case the formula whereby a year of each 
era, “expired” or “current” as the case may be, may be obtained from the 
A.D. year, also noting where the era is or was in use, and whether it is amanta 
or pirnimanta, Chaitradi or Karttikadi and so forth. 

(1) Kaliyuga (expired year=8102 minus B.C. year; A.D. year + 8101). 
Used all over India as a solar (Mé@shadi) and luni-solar (Chaitradi) year. The years 
in this era, with A.D., Saka, and Vikrama equivalents, are indicated in Eye- 
table k from 3102 B.C. to A.D. 2000; and they are regularly given in thu Ephe- 
meris from A.D. 700 to A.D. 1999. 

(2) Saptarishi (current year = A.D. year + 76). Mostly current and 
mostly pürnimünia and Ohaitrüdi. At present in use in Kashmir and formerly in 
Multan and elsewhere. Quoted generally in cycles of 100 years. Thus A.D. 
1919 = Saptarshi 1986, current, quoted only as ** 86 Saptarshi, current.” * 

(8) Vikrema era (expired year = A.D. year + 57). Extensively used. at 
present in Guzerat and all over Northern India, except Bengal: Karitikadi 
Amanta in Guzerat, hence called Southern Vikrama ; Ohaitrádi and Pirnimanta in 
North India, hence called Northern Vikrama. Other names, “ Malava era”; and 

‘also simply “ Samvat." The Vikrama years, expired, from A.D. 500 to A.D. 2000 
are regularly shown in Table IT, and from A.D. 700 to A.D. 1999 in the Ephemeris. 

(4) Saka era (expired year — A.D. year minus 78). Extensively used in 
India both in the past, and at present. Méshadi (for solar year) and Ohaitradi 
(for luni-solar year): generally amnia, but purnimanta in Northern India. Saka 
equivalents of Kaliyuga and Vikrama years, expired, from A.D.°500 to A.D. 2000, 
are regularly given in Table II, and from.A.D. 700 to A.D. 1999 in the Ephemeris. 
Current Saka years are often quoted in inscriptions, in which case the formula is, 
current Saka — A.D. year minus 77. 


^ "hA an astronomical fiction) to ocoapy each nakshatra for 100 years; in other 

words CN — e circle TE the — in 2,700 years. This convention is merely equivalent to our reokon- 
ing by centuries. Thus when Varühamihira, quoting from Garga, says that tho rishis were in Singha (nakshatra 
‘No. 10) daring the reign of Yudhishtira, he means that the epoch was removed by 7 centuries from another when 
the rishis were in Krittikü nakshatra; and if we suppose that the astronomical fiction of the longitudes of all 
heavenly bodies being 0° at 0 day in 0 year Kaliyaga, was applied to thn saptarishis also, and that their 0 longitude 
was in Krittika (which was an ancient reckoning), the epooh referred to by Var&hamihira would be circa 2500 
B.C. *o 2400 BO, and Varahamihira's yeur-date for Yudhishtira's reign is actually A.D. 78 —2526 years—2448 B.C. 
Sea Paper (v) in the appendix “ Astronomical references in the Mah&bhirata. 
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Kollam era (current year = A.D. year minus 824). Used in Malab 

Cochin’ ae — since AD. 825. Begins in North Malabar with sols 
Kanyá and in South Malabar with Chingam (Sinha); always solar and Current 
English equivalents for all Kollam years are regularly given in the Ephem — 

(6) Bengali san (or sen) (current year — A.D. year uzuri oe ~ ` Mia 
current solar year. Now in use in Bengal. For A.D. 700 to A.D. 1999, B, Së 
equivalents are regularly given in the Ephemeris, but thoy oe given as expired 
years; and to find the current Bengal san, add one to the Ephemeris number. 


; (7) Chedi or Kalachuri era (current year — A.D. year minus 247), curr ent, 
Afsvinddi, purinimanta. 

A.D. 800 = Chedi 58 current. , 

» 40-2 , 1 » ” 

» 900— , 3 ” 

> 600= , 959 » | » Hz , 88 , 

. 700= , 458 4, > 1900= ^, 958 5, 


` Not now in usë, but was in use under the Kalachuri kings in Western and 
‘Central India. à ; ` 
(8) Gupta (current year = A.D, year minus 319). 
A.D. 400 = Gupta 81 current. | A.D. 600 = Gupta 281 current. 
» 90002 ,, 5 » 700 = p 99 ; 
Not now in use. Was in use in Central India and Nepal in the centuries 
above indicated as current, Ohaitrüdi, pirnimanta. 
(9) Valabhi era (current year = A.D. year minus 318). Current, Karu. 
kadi, amata, or purnimanta. . 


A.D. 800 = Chedi 553 current, 
90= , 658 `, 
1000 = 3 753 DI 


A.D. 400 = Valübhi 82 current. A.D. 900'— Valibhi 582 current 
» OU e ,, 182  ,, , 1000 = » 682 ,, ` 
» BU ez , 282 ,, » 1100 = 2 482  , 

» "Ui e , 38382 ,, » 1200 = > 882 ,, 
eC ^ dnd 5. SUE mo ` Best 


- -: Notnowin use. Was in use in Kathiavad and neighbourhood in centuries 
above indicated. ; : 
SE Vilayati year (current year = A.D. year minus 592), _Kamngad, solar, 
current.. : 
Now in use in Orissa. Months begin invariably ox the day of sankrinti 
instead of the next or the third day after. i i 
: This era bears to the Bengali san pretty much the same relation that the 
Valabhi bore to the Gupta era. f 
! (11) 4m year (current year = A.D. year minus 592). — Luni-solar, current. 
Lunar year changes in BAadrapáda $ukla 12th, i.e., some days before, or some days 
after, Kanya sankrünti. Otherwise the same as Vilayati. Current in Orissa 
real hears ue Bine anon dg Vilàyati that the luni-solar year in the. Telugu 
country bears to the solar year of the i i ; 5 i 
differost in eaoh ciee). y | Tamil country (ie., only new year day 5 
(12) Fasli year (luni-solar) in Bengal, and N.W. India (current year = 
A.D. year minus 592); pürpimünta and lunar Afvinüdi De, it begins on pürni 
manta Aśvina, bahula pratipad) ; luni-soler year for Bengal, just as the Ben 
san is the solar year for the same tract of country. Like all luni-solar years, the 
fasi takes the number of the next solar san. Thus, A.D. 1900 was, Bengal 
san 1307 current, but the luni-solar fasli beginning on: Afvina krishna "prati 
of A.D. 1900 takes the number of.the next Bengal san, i.o., 1808 current. Hen® 
the formula for Bengal fasli is “current A.D. year AD 592. ag 
(18) Dakhan fasli (current year = A.D. year minus 598) was up to A.D. 1606 
when its number was 963; a Hijra year, but from that year forward it has been 
kept as a solar year (identical in number with Bengal san), beginning, in parts 0 
Bombay, when the sun enters the nakshatra Mrigasiras,* i.e (now) about 7th,0F 
8th June. "The months, their periods of beginning, and ‘numb ' of days are 
Same r ee calendar. ee ipee cd 
| e Madras fasli year is an agricultural ; inning 
on Ist July and having no divisions of iom into SEH sud deri fis E is 
= : 
By Eye-table g the sun enters nakshatra Mrigaétras when his longitude is 53° 20 '. The number of days. e 


responding to this (by Table IV-C)= 56. When the sol ^s = the 
z. . > / ar year comm : ... 1} 
sun's entry into Mrigafiras nakshatra would be on 56 -]- 18 = 69 days Pus Gi it — — April 
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** Current fasli = A.D. year minus 590.” The agricultural or revenue year from ; 
Ist July 1910 to 30th June 1911 might be expressed quite as well by the expression 
“Revenue year 1910-11” as by the expression “ Fasli 1820.” The former 
expression would convey better sense to most people, and the expression “ Fasli 
year,” the use of which a blind tradition has consecrated in Madras, serves no other 
purpose than to confuse any one who is not a village accountant or a Tahsildar. 
It is a chronological anomaly and will no doubt gradually drop out of use. 

` (15) The Mahratta Sar-san, shahir-san or Arabi-san (current year = A.D. 
year minus 599) was extensively used under the Mahratta supremacy, and is still 
occasionally met with. Begins, like the Dakhan fasli, when the sun enters the 
nakshatra Mriga&iras.* 

(16) Harshakéla era (current year = A.D. year minus 606). Was current in 
Muttra (Mathura) in Kanauj, Nepal. Harsha 94 current = A.D .700, and so on. 

(17) Nevar era (used in Nepal from A.D. | 

— Peed: soperedy sare Nevar 2], expired = A.D, 900. 

Formula “Nevar expired = A.D. year | Never §21, expired = A.D. 1700. 

minus 879,” J 

(18) Ohalukya era (expired year = A.D. year minus 1076). This was in use 
only from A.D. 1079 to A.D. 1162. It followed the éaka months and pakshas. 
Chalukya 24 expired = A.D. 1100. 

(19) Lakshmana Sena era: (expired year —A.D. year minus 1108, acoording 
to present day almanacs). Now in use in Tirhut and Mithila, but along with the 
Saka or Vikrama era. s : : 

Dr. Kielhorn concludes that the formula for this era was (from A.D. 1194 to 
A.D. 1551). “Expired Lakshmana Sena year = A.D. year, minus 111.” 
According to this formula A.D. 1200 would be equivalent to Lak. Sena 81, expired. 
‘The years of this era were eapired, Kavrttikadi, amanta, ; 

(20) Mahratta Raja Saku era (current year = A.D.- year minus 1678) was 
established on the accession of Sivaji: the number of the year used to change 
every Jyeshtha Sulla trayodasi, which was the tithi or date of Sivaji’s accession. 
‘Otherwise same as southern lunizsolar amanta Saka years. 

(21) Türikhi-i-Ilahi (= mighty or divine era), dating from the accession of 
Akbar (14th February 1556), fell into disuse temp. Shah Jehan. Days and months 
were solar, without intercalations. 


SEOTION xix.—Tithis in relation to festivals and vice versa. 

154. Day on which a festival is celebrated. As.a tithi generally covers a por- 
tion of two days, it sometimes happens that though for civil purposes the tithi of 
a day is that which is current at sunrise, yet, for religious purposes, the tithi 
may have to be celebrated on the previous day when it begins. When a tithi is 
appointed for the celebration of a feast or fast, to bo kept at foreuoon, midday, 
late afternoon, midnight, etc., it is obvious that the feast or fast must be observed 
on the day when the tithi covers the prescribed part of the day. The day for 
such purposes is divided, first of all, into five portions between sunrise and sunset. 

(1) Prëtahkëla, or early forenoon, 6 ghatikas from sunrise. 
(2) Sangava, or forenoon, 6 to 12 ghatikas from sunrise. 
(3) Madhydhna, or midday, 12 to 18 ghatikas from sunrise. 
(4) Apardhua, or afternoon, 18 to 24 ghatikas from sunrise. 
(5) Sayahna, or late afternoon, 24 to 30, ghatikas from sunrise. 
(a) The 4 ghatikas before sunrise are called arunodaya or rise of dawn. 
(b) The 6 ghatikas after sunset are called pradosha or evening. 
(c) The 2 ghatikas in the middle of the night are called nistha, 
midnight. 
(d) A festival marked as pirvaviddha is celebrated on the first day of the 
tithi, not on the second. A festival celebrated on the seccnd day 
on which a tithi is current is said to be paraviddha. 


N.B.—Tithi duayam.—-T wo tithis meeting, i.e., one commencing and the other ending, between 
18 and 24 ghatikas after sunrise, when a similar meeting does not take place next day. 
SE natem AS! sar ramus noy Sa EE 


H D 2 = 
* By Eye-table S the sun entors nakshatra Mrigaširas when his longitude is 53° 20’. The number of days 


. i í Table 1V-C) = 56, When the solar year commences (as it did in A.D. 1911) on 13th 
April, tho suf's entry [nto Mrigaitras makahaba would bo on 56 -t 13 = 69 days from Ist April, Len on Geb Jano 
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. A e 4 tithis.—On the 
iva ted with nakshatras as well as tai ] Raksha 
e GE — ar Sravana, the ceremony:of yl sa or Avani Aviti a 
is celebrated. Eye-table, section s shows that ‘this testival would on! 
Tani fall about full moon iu Sravana. In the: seme: manner, all fosti 
associated with Foreign, may PA det ve feet 
A th India, however, 161 c "atra Testiya 
Seng — MSS in which they are celebrated; e.g., Patiguni — 
Wa Vitara Phulguni nakshatra in the solar month called Paüguni), Chittinas 
YA, Le Mala nakshatra in the solar month called Ohittirnt) ; Avani Avitian 
— Tithi festivals are also often connected in Southera India, with 


Gade eae ival falls, for instance, on Sukla panchami ina ark 
Ei Ges — Ge are two Sukla panchamis in that month, the fist i 
. called sunya tithi and the second only is celebrated. Ë 
Occasionally something else is required for the celebration of a feast besi i 
the concurrence of a tithi and a nakshatra ; aud there are. also festivals and fast; | 
whioh cannot conveniently be arranged under tithis. Such matters are arranged ` ` 
in the following alphabetical notes, which will be of interest to the general reader 
as well as to students of epigraphy. a 
156. Amäväsyā : the Tarpana or minor Sraddha should be in aparühna. It it 
occurs in aparülina on two days, and is less than 60 ghatikas in length, it is kept 
on the first day ; otherwise (i.e., if of normal length or longer) on second day. |t ` 
not occurring in aparühna of two days, it should be kept on the first day. The ` 
same rule is observed for Sr&ddhas. | : ! 
Suklayajurveda.—A müvüsyà is kept on the third day, before moonrise, | 
Time for yagas (yajnya kàla).—The last fourth part of a parva De, either | 
amivisya or paurnam!) and first three parts of pratipad are suitable as yagakaila, 
If there is yagakala on two days, then the day on which the kala is current’ at 
noon is the proper day. | 
Ohaturdas (14th tithi)—Bahula chaturdasi in every month is Sivaratri, but | 
Magha ba. 14 is Muha Sivaratri. | 
_ Chaturmasya dvitiyas.—Bhadrapada ba. 2; Ashidha ba. 2; Phalguna ba. 2; 
Karttika ba. 2. F ; ; 
" The bahula doing in Ashadha, Sravana, Bhidrapada and ASvina is called | 
Asiinyasayana vrata and the fast is broken at moonrise.,  . | 
Ekada§ (11th tithi).—Every ekšdašI is sacred, like every amavasya, aud . 
receives a special name. It is called Vijaya when joined with the nakshatra | 
* Punarvasü." The following are the names of the 24 ekadagis: (12 in bright 
halves and 12 in dark halves of the 12 lunar months) :— 


: | | 

| Month, Suklapoksha, | Behulapaksha. | I 
| A ONE MD PIE | 
| — i 
| Ohaitra .. ve  ..|Kümadüekadaél ..  .. i ü | 
paure uc M Par t n Co. CART Ed | 
Jyeshtha M e |Nirjald do a 22 T|Yogimp — do | J 
(AES qo a cip Viehnusayan otsava ; Sayani or Vishnu-| Kümudà do. | 
! Za ekadaél Oe, Vishnu going to or 1 
|Śrāvaņa ..  — `  (Putradiekidadl e a LL a" de i 
| . cl 
| Bhidrapada — .. — .. Vishnuparivartanotssva or Parivartini| Indira do. ` 


ekücasi (Vishnu turning on his sid 
called Vishnnérinkhala,- Wien: ug 
and 12th tithis meet in nakshatra 
‘Sravana,’) i 


Afvina `  ..  ... | Piisdinkusa ekiidast + wen u| Rama do 
Rirttika .. .. — .. | Prabodhin eküdaét (waking of Vishnu)| Utpatti do 
— Bhishma panchakavrata commences, | — 
argasirsha — — — — | Mokabadā ekidasi .. : Saphela ` do 
| Vaikuntha eküdnét, 
Mügha -.]Jüyü eküdal ^. Vijaya do 


Pausha se — ses (Putradā oeküda$l or Mukkotti or| Shattilia do. | 


Philguna ... ... ... A ü e - 
| T malaki eküdaél en `... ... Piipamochini eka” 


| dá dasi. 
Le | ee 
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(Vaishnavas).—If dasami ends after 56 ghatikas, the fast is on dváda$i day. 

lf on ekadaéi day, there is any part of m«vami or da$ami day, then also the 
fast should be kept on duadasi. 

If dvüda$i touches three days, then the fast is on the day which is wholly 
. dvüda$i and piranam on the next day when dvadasi ends. 
In any other case, e£da£i is the fast day and dvadasi the day of paranam. 
Sanyüsins and widows of all creeds observe this rule for ckadaéi. 
(Smárthas)—Even if dasami ends after 56 ghatikas, the fast is kept on 
ekadasi. 
= If dvidasi touches three days, Smarthas observe the first dvadasi day as 
ekada$sz. š ; 

(Kamya ekiidasi).—Those who observe ekadaéi for kéimya purposes (begetting 
children, etc.) observe the Smürtha rule: those who observe ekadasi for moksha 
(like Sanyásins) observe the Vaishnava rule. 
` „T a death occurs on the day of ekādaśī fast, whether it be ekādaśī or dvadasi 
tithi, then the Sriddha is on the next day. Only Madhvas and Tengalai 
Vaishnavas observe this rule: Smürthas and Vadagalai Vaishnavas observe the 
Sraddha on ekidasi fast day also. 

Grahana.—For 9 hours before commencement of a lunar eclipse, and for 12 
hours before commencement of a solar eclipse, neither $rüddha nor meals are 
allowed : they are allowed after moksha, i.e., release of the eclipsed body. On the 
occasion of a grasthodaya, eclipse of the moon (when moon rises in an eclipsed 
condition), neither éraddha nor meals are allowed during day, and after moksha,. 
performers of purnimà éraddha must fast and perform Sriddha next day, but others 
may have.food at night. 

Grasthasthamanam (lunar eclipse).—If the moon sets in an eclipsed condition, 
meals are allowed only after next moonrise, except to the performer of éraddha, 
who must fast in the night and perform śrāddha next day. 

According to Manu, no srüddha on account of a tithi can be performed at 
night, but réddhas on account of eclipse must be performed during the time of 
eclipse, even if it be at night. 

Jayanti— 

l. Matsya jayanti—Chaitra su, 5 (aparāhna). 
2. Kürma jayanti—J yeshtha su. 12 (pradósha), 
9. Varaha jayanii—Chaitra su. 9 (aparühna). 
4. Nürisimha jayanti—Y aiS&kha su. 13 (pradasha). 
5.. Vamana jayanti—Bhadrapada su. 12 (madhyahna). 
6. Parasurüma jayanti—Vaisakha su. 8 (between 6 and 9 p.m.). 
7. Sri Rama jayonti—Obhaitra su. 9 (madydhna). . 
8. Balarüma jayanti—Bhadrapada su. 3 (madyahna). 
9. Krishna jayanti—Sravana b. 8 (must be current at, midnight). 
10. Bauddha jayanti, Kalki jayanti—Jyeshtha su. 8 (praddsha). 
Ktrma kalpidi—Chaitra su. 5 
or Chaitra Amavasya, . 
Parthiva kalpādi—Vaiśākha ba. 3. 
Savitri kalpadi—Karttika su. 7. 
Pralaya kalpidi—Margasgirsha su. 9. 
Varàha kalpadi—Macha su. 13. 
Brahma kalpadi —Phálguna ba. 3. S 

Màüdhva tirthams and Punyadinams.—South of Madras, Madhvas observe: 
these commemorations as aparahna vyapini and North of Madras, they observe 
them as udaya vyápini, because the days are days, not of birth, but of death. 

These festivals are associated with lunar months and tithis, and are inserted 

in the general list accordingly. 


Manvadi— 
List of Manvadis— _ 
1. Svaérochisha—ASvina su. 9. 
2. Svaéyambhuva—Karttika su. 12. 


15 


(piirvahna.) 
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a. Uttama-—Chaitra su. Ba f 
4. T&masa—Bhüdrapada su. 39. e : — | 
5. Agnisivarni— ravana Amavasya. . | 
6. Raivata—Pushya su. 11. ^ | 
7. Chakshusha—Ashadha su. 10. | 
8. Vaivasvata—Magha su. YA aa ; 
9. Siryasivarni—Bhadrapada su. 7. | 
10. Rudrasavarni—Ashadha ba. 8. 
` Indrashvarni—Kirttika ba. 8. 
12. Brahmasivarni—Phalguna pürnind. 
13. Rauchyaka—Chaitra pürnimà. 
14. Bhauchya—Jyeshtha pürnimà, 
N.B.—Manvadi and Yugüdi, occi ine in fuklapaksha, should be in prv i 
if they * maa ice, they should lie wit in pe iem ter — Les before noon; 
Māsa Sivaratri—Every month, ba. 14 (pradosha or pūrvaviddha) is Sivara 
See Chaturdasi.* d ta) is Sivaraty;, 
Panchada& (15th tithi).—A $ukla 15 or pürnim& (full m : 
Somavati when it falls on Monday and is special for donations. oon) is called 
kran chüdümani when it is further joined with an lunar eclipse 
ost purnimũs receive special names, which are given in th Cu 
SE a CA kept on the day on which it S Eds. e general list 
ralipad (1st tithi).—The Chaitra Sukla prati ad, Lë, that whi 
the Mésha sankrünti, is the ‘beginning of the Hindu KEE Ew vhi Eu 
(lunar) being that on which the pratipad is current at sunrise. (When the ay 
an adhika Chaitra, that begins the year.) ‘The tithi is therefore called Ve E 
rambha (commencement of the year). It is also Navardtrarambha ther beins 
another — on A$vina Sukla pratipad. deg 
rvaviddhu.—aA tithi kept on the day on which it begi "e 
more than 4 ghatikas bef egins, provided it begins 
following daye L efore the sunset of one day and ends before sunset of 
Pushkara, or festival of a river, is | 
: : celebrat stor . 
signs of the zodiac. The signs for — Sech bien E enters certain 


Jupiter in Mésha—Gangi. | Jupiter in Tola—Kaveri | 
» Rishabha— Reva. .»  VriSchika—Bhimarathi | 
> ` Mia” GRATA 5 Dhanus—Pushkaram E 
» — imna; x Makara—Tungabhadra. | 
D Xp »  Kumbha—Indus. 
y rishua. » . Mina—Sapranitantasl. 


The moment of Jupiter’ i TE 
of the festiyal is 12 B er's entry into a rü$i is the Pushkaram, and the period 
rasi into which Jupit — 
SEET ps a SC twice (i.e., before retrogression and after) | 


N.B.—For ti Arten $ S 
1999 ee Tables LAT Jupiter into the several raéis, during the years 1024 B.C. to AD. 
Sankn m Hors. a E. 
£ closely ee — Seer ang daylight, it should be observed 
d : r sunset, it is ri 
ya SC — midnight : CN — t n ht, ii 
(sthira rasi AA i bee Sithha, MES Slika Kambha 4 —— | 
(ivisvabhava z ms are called SE Kany&, Dhanus, Mi 
ulà sankrantis ] Vishm 
Makara sankrantis are called Vishuvat a aot 
Makes eerrinüs aro celled respotiyely Dedi and” Dar 
pe cM su. 2, Á$vina gu. 10, Ma i 
t ; Oth and 9th tithis in bahu]a pakeha of Margasirsha, Pushy* ` 


008 — 
es 


if Sankramana, Madham, ee e ghat. to 12). For geimpft 
upiter or Venus or eclipse —— 


ima; if that also is objectionable, 


> 
š 
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‘the people observe it in Ashadha; but this is not according to the $astras, which 
require it in this case to be performed in Sravana month. 

“ Sravana ” nakshatra is the date for Rigvedis, whether the tithi be su. 14 or 
15 or ba. 1. 

For Vajasaneyis, pürnimà must be madhyghna vydpini. 

In Sithha month, “Hasta” day is upakarma for Samavedis south of the 
Narbadha. For those north of the Narbadha, “ Hasta” nakshatra in Sravana 
month is the appointed time. 

Vatsar&rambha—lit: beginning of the year, is the name given to Chaitra su. 
1, which marks the commencement of the Hindu lunar year, and which is the su. 1 
immediately preceding the Masha sankrünti. When there is an adhika Chaitra, 
su. lof that month begins the year. Pratipadis paraviddha, Le, it is kept on the 
day on which it ends. When pratipad is kshaya, it is kept on Amüvüsyà day: 
when it touches three days, it is kept on the third day. 

Yogas-— 

Budhdshtami.—Su. 8 + Wednesday in any month. š 
Ekadasi Gluruvüra vrata.—Ekadasi + Thursday in any month and either 
paksha. A 
Ë Sani trayodasi.—Shashthi --trayoda$t in any month and either paksha. 
z Krishnangëraka chaturda$š vrata.—Kishna paksha 14-]- Tuesday in any month 
'(divavyàpiri, i.e., must be between sunrise and sunset). š 

Strin@m chandradar$angm.—The whole of the night from sunset to sunrise 
must be pürnim& without occurrence of chaturdasi. 

Amiavüsya Somavira vrata.— Monday --AmüvüSya. >) 


Bhanu sdplami.—Sunday-L-saptemi, any month and | Tithi must be current 


either paksha. r at sunrise and noon 
Angaraka Ohaturthi.— Tuesday + chaturthi. | (dwavyapini). 
Ashtami Somavüra vrata.— Monday --ushtami. J 


Mahapaurnami vrata.—Moon and Jupiter should join in the nakshatra whence 
‘the month takes its name. e 
Mahdéimigha.—Saturn in Mésha +-moon in “ Magha " -- Jupiter in Sinha- sun 
in * Sravana " nakshatra. ; 
i Mahavyatipaüta.—Jupiter and Mars in Simha--Venus in Mésha - su. 12 + 
“ Hasta " nakshatra in any month. z 
Govindadvddas.—Sunin Kumbha Jupiter in Dhanus+-Sukha (i.e., auspicious) 
‘tithi, vāra, and nakshatra in Phàlguna $ukla pakana otherwise sun in Kumbha + 
-Saturnu in Makara + su. 12 + ** Pushya” nakshatra: ; 
Kuhayoga—Tyajya at meeting of Amavasya and pratipad. 
Yugadi— 
Kritàyugádi—Karttika su. 9. 
Tretayugàdi—V ais&ükha su. 3. 
Dvàparayugadi—Magha Amivasya. 
Kaliyugadi—Bhadrapada ba. 18. — 
Manvadi and Yugadi occurring in Sukla paksh« should be in pirvahna, i.e., 
‘beforenoon: if they occur in krishna paksha, they should be within aparëhna, Le., 
-afternoon. 


Yugania— . 
Kretàyugànta—Simha sankranti. 7 
Tretàyugànta— Vri$chika _,, L Same rule as for sankrinti. 
Dvaparayuganta—Vrishabha ,, q.v. as regards time of day. 
Kaliyugànta—Kumbha. " 


157. Table of Hindu fasts, feasts and festivuls— 


` Note—The sign + means “combined with.” The abbreviation “ when + ? moana “ when the tithi in question 
«if combined with." Asterisks refer to the alphabetical list prefixed to this table, 


Chaitra. 


Su. 1. Chandra Vatsarirambha. Navaritririmbha Nimbakusuma pakshana. 
» s Vedavyasa Tirtham (Madhvas). 
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: , YA — E 2 ‘ | 
Su. 3. Andilana-tritiya (paraviddha). Gauri-tritiyà Matsajayanti tonn | 


Manvidi. — z GK Š 
Su. 5. "Lakshmi panchami or Sripanchami (prvaviddha). Kalpàdi » fa | 
vahna). ; : NI 
Sv. 8. SE (paraviddhu) ; bathing special when + Wed; — — 
. Nak. “Punarvast.”  A$oküshtami. ` u ' 
Su. 9. Rama navami or Šr#rëma jayanti (madhyahna). Varāha Jayanti Am. | 
rühna Kavindira tirtham (Madhvas). m. 
"marüja daSami. 
Su. 10. Dharmarája daSami 5. Pa 


. 11. Dolotsava. Kamada ekidasi. | 
ae mi Vümana dvüdaSi. Jayũ; when + nakshatra “ Pushya. ? See Du. | 
dasi.” | 

Sv. 13. Madana trayddasi (pürvaviddha) or Ananga piüjana vrata; god o ` 
love worshipped. Satyavrata tīrthānām punyadinam (Madhvas) of | 

Sv. 15. Damunakótsava (pirvaviddha) ; (special for bathing when + Sunday | 
Thursday or Saturday. Manvadi * (forenoon). Hanumatjayany! | 
-Virarüghava tīrthānām punyadinam (Madhvas). "| 

Ba. 3. Vagisa tirthinam punyadinam (Madhvas). | 
Ba. ll. Varüthini ekidasi. Satyavijaya tirthünüm punyadinam (Mādhavay | 
. Varuni; when + Nak. “ Satabhishaj." Mahavaruni; when + Nal | 
“Satabhishaj” + Saturday.  Mahümah&varunt; when + Ng | 

« Satabhisha] ” + Saturday + Yoga Subha. Satyapriya tirthünày | 
punyadinam (Mádhvas). | 
Ba. 15. Kalpàádi.* | 


Vaisakha. ë | 
Su. 3. Akshayatritiya (pirvaviddha) ; special when + Wednesday + Nak, | 
Rohini.” Trétiyugüdi. See  Yugüdi." Parasurüma  jayant | 
Sv. 4. Vidyadhiraja tirtham (Madhvas). E | 
Su. 5. Sankara’s birthday. 
Sv. 6. Rimachandra tirtham (Madhvas). 
Su. 7. Ganga saptami or Gangotpatti; birth of Ganga; midday. 


Su. 11. Parséurüma ekidasi. Mohini Ekādaśi. | 
Su. 12. Vyatipata.(when Nak. * Hasta" + Jupiter and Mars in Simha + Bn | 
in Mesha). : . ‘| 
Su. 18. Narasimha jayanti (praddsha). | 
Su. 14. Narasimha jayanti. | 
Su. 15. Vaisakhi pūrņimā. Sampat Gauri vrata (paraviddha). Kürm | 
jayanti (pradosha). See Jayanti.* Maha-Vaisakhi; when puruini | 
ar e Mate + vue iu Dhanus + Mars in Makara + Satur | 
in Tula ak. “ Viššakha ” + Vari | 
Ba. 8. Kalpüdi* (parvahna). —— se reese te Sunday, | 
Ba, 11. Apar& ekadasi. 
: Jyeshtha. — ` 
. 2. Sopapada. Satyasandha tirtham Madhvas 
SU. 3. Rambha-tritiya (pürvaviddha) ; — of Bhavani. Budd 
, , Jayanti. Kalki jayanti (prudosha), | 
. 6, Aranya Gauri vratam (páraviddha). E 
Su. 10. Waa of on sins), or Gangavatara. J yeshtha Su. Le | 
r cc ” cc 1 
is called Dude EDUC Nake c Hasta + Yoga VAA 
Si d 1. Nira ekadasi. | 
v. 12. Ramalakshmana dvādaśi. Kūrma i i : 
e E 2 m ayanti * (pradosha). ` 
Bv. 15. Sec pija. Mahaiyeshtha ` (Jupiter E Ade ie, Nee 
s d'S tha” + moon in Aindra or Nak. “J yeshtha "Laf E 
ass Rohini ` Jyeshtha pürnimá, Manvadi® and Vata Pam | 
mä or Vata Savitri (purvaviddha), d 
Ba. 3 — pürna tirtham (M&dhvas). 
. 0 haghu-variya tirtham (Ma 
Ba. 8. Trilochana pūja, Qyadhvas). 
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` 


: 11. Yogini ekàda$i. 
. 14. Satyübhinava tirtham (Mādhvas). 


15. Vata Savitri vratam (pirvaviddha). 


Ashadha. 


2. Ratha-y&tra dvitiyà or Rimarathitsava. 

8. Satyidhiraja tirtham (Màüdhvas). 

9. Skanda-panchami (p&raviddha). 

6. Kumara shashtht (paraviddha). 

7. Vivasvat saptami; (when + Nak. * Pürva-Phalguni "). 

0. Lakshmivratarambha. Saka vratürambha. Manvadi* (forenoon). 

1, Savana ekādaśi (not to be observed in adhika month); or Vishnu- 
— eküda$i or Vishnu$ayanótsava; (ie. Vishnu going to 
sleep). 


. 12. Gopadma vratürambha. Chiiturmasya * vrata commences. 


14. Pavitraropanam (páraviddha). See Upakarma.* 


. 15. Vyüsapürnimà (6 to 9 ght. after sunrise). Harigiyanam, (Sayah- 


navyapini). Manvadi * Sivasayanotsava or Kokila vrata or Vya sa- 
püja. : 

2. Chaturmasya dvitlya.*  AsüuyaSayana vrata; fast broken at moon-- 
rise. a 

3. Srivijaya, tirtham (Madhvas). 

7. Special, when + Nak. o Revati” + Tuesday. 

8. Manvādi.* 


. 11. Kamada or Kamika ekadasi. v. Eküdasi.* 
. 12. Pāpanāśini, when + Nak. “ Rohini.” See Dvádafi* 
. 15. Satyadiša tirtham (Madhvas). 


Sravana. 


9. Madha-Sravà (in Guzerat). 

9. Nagapanchami (paraviddha); worship of snakes. 
6. Suryashashthi (p@raviddha). Hala-shasthi. 

T. Satyavara tirthanim punyadinam (Madhvas). 


10. Dadhivratürambha. 
. ll. Putradà ekáda$st. 
- 12. D&modara dvüda$t, Vishnoh-pavitráropanam. 
- 14. Varalakshmi vrata, on Friday, nearest to purnima in Suklapsksha. 
: 16. Hayagrivotpatti; Upükarma.* Rig-yajuh-Sravani. Rakshabandhana 


(tying a string round the arm), or Rakipürnimà; or Nárali- 
pürnimà (when coconuts are thrown into the sea). 
` Hayagriva jayanti; or Hayagrivotpatti. 


. 2. ASiinyaSayana vrata. See *'Oh&turmüsya dvitīyā.” * Raghavendra- 


Swami punyadinam (Madhvas). 


. 9. Kajjali-tritiya 

. 4. Bahula chaturthi; when cows are worshipped. 

. 7. Sitalà saptami or Sitala-viata (pirvaviddha). 

. 8. Janmashtami. Krishnüshtami or: Krishna-Jayanti. Special when + 


Nak. “ Rohini”; less so when joined only to Monday or Wednes- 
day Manvadi.*  Vaishnavas observe this invariably in Simha 
month. 


. 11. Aja ekidasi. 


12. Jayanti; (when + Nak. *Punarvasü"). See Dvadasi.* 


. 13, Satyadharma tirthànàm punyadinam (Madhvas). à 
. 15. Pithori or Kuéotpatini (end of Sr&vana). Manvadi.* 


Bhadrapada. 

1. Maunavratam (purvaviddha). š — 

9. Shodasomavratam. Varaha jayanti (see Jayanti”). Haritalika ; 
worship of Parvati. Manvadi.* Siva (a name for this tithi). 
Balarama jayanti (madhyahna). 

16 
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Su, 10. Vij i 
i 19. Vijayadasami or Dasara (pirvaviddha) ; (Spl. when + Nak. 


Su. 8. Maha i 
ahishtami (Spl. when + Tuesday). Satyavarakrama tiré 
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Su. 4. Vinayaka chaturth? (madhyahnavyapint) Spl. when + Sunday: 
š Tuesday: S — — DA 
3 . Rishipanchami (aparühnavyptnt j. ME Ud | 
SU. § Champa shashfhi (when -+ Nak. “ Viükhà" + Yoga Vai — 
2226: shashthi (páraviddha) or Skanda shashtht Mü. | 


i 
1 
1 


Tuesday). Surya Y e 

Sv. - 7. eRe saptemi (pürvaviddha). Jayaseptami Apari;; 
Manvadi. Di (03 | 
Su. 8. Durvishtami (parvaviddha). Jyeshtha puja (when + Nak, < Jo 
S tha”). Jyeshthü-Gauri-pujna-vrate, when + nakshatra «5h | 
tha.” yes | 


. 9. Nandanavami. Adhukha-navami. r D wA | 
Si 10. Kshiravratarambha. Satyishthakima ^ tirthinàm PURY Adina, | 
Madhvas). e ' 
— fine Ge or Parivarttana ekadasi, Lakshmi lg. i 
ana, Yoga. e B ° | 
. 19. Kalki-dvadasi. Sakrottipanam. Vamana-jayanti (madhyāh | 
ae qs =): — — (wash +N a Sravana, A wae | 
day). Vijaya, (when + Nak. '*Sravana"). See Deädog s | 
Su. 14. E. A Anantapadmanābha Chaturdasi (Pürvaviddy a 
must be current for 8 muhürthas, z.e., © ghatikas, after sun xi 
and for those who perform this vrata for the first time, the tit ! 
must be current at noon. , | 
Su. 15. Praushthapadi pürnimà or Sriddha. | 
Ba. 1. Mahšlayapakshárambha. (Mahalaya when + Nak. “ Bharani” i | 
aparahna). : | 
Ba. 2. Ašünyašayana-vrata. “Chaturmasya dvitiya.” * 
Ba. 8. Brihatyuma vratam (p&raviddha). | 
Ba. 6. Chandrashasthivratam. Kapila shasthi (when + Nak. “ Rõhini”+ 
Yoga “ Vyatipata”’ + Sun in “ Hasta” + ‘Tuesday. 
Ba. 8. Rudrashtami (pradoshaküla vyépin?). Madhyáshtami. Mahalakshni | 
vrata (purvaviddha). Ashtaka Sràddha. E 
Ba. 9. Durga navami (in Maharashtra). Gajagauri vratam (when + Su | 
entering nakshatra “ Hasta’’). i 
Ba. 10. Harisenkara Yoga (pirvaviddha), when there is a concurrence (1) o 1 
y 9 end ba. 10. (2) te Eege ” and Nak. ** Dusbm | 
of “ Sivayoga " with “Si Oga,” and (4) of ** Garijakaram" | 
with ** Vanijakarana "; for 8 zi aka: b a ps nights SÉ 
kept in adhika months. : š | | 
mn 1 n Indira, ekadasi. | 
Ba. 12. Yatimahilaya (aparahna vyäpinī). Java ādaśī š | 
Ba. 18. —— (nien ER Sen n M aay lex ae Maoh ai ni 
yugadi. See Yugaádi? Macha trayodasi “Machi”. — | 
Bai 14, Vishasastrahatanam Mabalaya, eae (Nak: una ` 
£s. — oF — Amavasya. Special, when sun and moi 
(Madho a ak. “Hasta.” Madhava: tīrthānām punyadin? 


| Asvina. : 
Su. 1. Chandipiijarambha or commencement of Navaratri (paraviddis 
— — Gauri vratam. i 
° 9: Upangalalita Gauri vratam: eg in Mahürash zypayidáhór ` 
aes . E d tr urva fj 
Su 7 A ed |jàrambha (** Mila ” Nak.) Lalita peer T | 
° ^. About this tithi,-when it concurs with Nak. “ Mula,” Sarasvati | 


worshi SC : : $ 
Ipped. Satyaprayana tirthanam punyadinam (Madhvas) ig | 


punyadmam ( Madhvas) 
Sv. 9, a I (pitruaviddha d 
U Maha@navami (pürvaviddla) or Durg&-navami Manvadi.* Äech) Cé 


| 
| 
j 
| 
Í 
| 


| 


' vana"); Rajnyá attšbhish rani | 
Sarasvatīpūja dis ae Shekha (paraviddha). ps 
E n '" Sravang ” : tāramb 
Buddha-Jay anti. (See Jayanti.*) — yc : 
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Erant 
GE 


. 15. 


Pāśānkuśa ekadasi, x - 

Padmanabha, dvàda$t, Godvadasi (pradosha vyapini). Vijaya (when 
+Nak. “ Sravana ") See Dvadasi, * 

Dhanaphalavratàrambha, when + Sunday. ` Kaumudyutsava 
(pirvaviddha). Kojagari pürnimà or Kojàgari vrata; worship of 
Lakshmi and Indra. Games of chance. Navürua pürnimà (when 
new grain is cooked). i 


- ASunyaSayana-vrata. See “ Ohaturmasya dvitiya.” * 

- Chandrodaya Masa vfatam (páraviddha). 

. Rama ekadasi. 

- Govatsa dvadasi. 

. Dhanatrayoda$i ; when money lenders worship monoy. 

- Narakachaturdesi (pirvaviddha) or Dipüvalipanam, Dipadànam. 


Svübyabiyauga (at moonrise). 
N.B.—Dipivali is special on this tithi if joined to Nak. “ Svati.”” 


. Kedara vratam (püraviddha). 


Karttika. 


- Balipratipad or Balipüja. 

- Yamadvitiya (aparahnavyüpinz) or Bhratridvitiya. 
. Alochana Gauri vratam 
. Naga chaturthi (péravidd, 
. Mahàshastht ; special for feeding of Brahmans when it falls on 


( prasiddha). 
ta; madhydhna vyāpinī). 


Tuesday. 


Kalpádi š (parvahna). 
Go-ashtümi (páraviddha). 


. Kretiyugadi. See Yugadi.* 
. Satyavara tirthàn&m punyadinam (M&dhvas). ° 
. Bodhana ekádaét or Prabodhini ekādaśī. Bhishmapanchaka vrata. 


Vedanidhi tirthanam punyadinaw. . (Madhvas.) 


. YOgeévaradvadasi. Kshirabdhi mahótsava. Chiturmasya vrata * 


(begins). Prabddhotsava or Utthüna dvadasi ‘(preparation for 
waking Vishnu). Tulasi vivaha. Manvadi.* 


. Vaikuntha chaturdasi—midnight (ratrivyapini). Tulasi vratodhyà- 


panam. 


. Special (when-I-Nak. “ Krittikà"). Jvalatoranam (pradosha vyüpini). 


Dhatri yoga (when + Nak. o Krittika"). Manvadi *Chiturmisya, 
vrata (ends). Tripuri pürnim& or tripurdtsava. Mahakarttiki 
(when + Nak. o Rohini”), or when moon and Jupiter are both 
in Nak. * Krittika" on Karttika su. 15. Padmakayoga (when + 
Sun in Nak. “Visikha” + Moon in Nak. “ Krittika ") Krittika 
Festival. 


. Karttika “ Chaiturmasya dvitiya."* 
. Vidyanidhi tirthinim punyadinam (Madhvas). 
. Krishnashtami v. <Ashfami.* Kala-Bhairavashtami or Kala-Bhai- 


rava jayanti. Manvàdi.* 
Utpatti ekadasi. 
Yamadipa (praddsha nyapini). 


. Padmanabha tirthinim punyadinam (Madhvas'. 


* Margasirsha. 


. Nàgapüj& or Nagapanchami. š 
. Skanda shashthi (parvasiddha), or Mahi shashthi. Champa shash- 


thi; Siva worshipped as Khandoba. Spl. when + Sunday or 
Tuesday + Nak. “ Satabhishaj ” or + Yoga “ Veidhriti." 
Mitra saptami (pirvaviddha). Süryavrata. 
Kalpadi (pirvahna). 
Satyanidhi tirthinam punyadinam (Madhvas). 
Mokshada ekadasi. Satyanatha tirthànàm punyadinam (Madhvas). 
Matsya-dvàda$i. Akanda dvidaSi -vratam. 
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Su. 


Su, 


Su. 14. Pāshāņapakshana (» 
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Abhijitcuapini). — 
radishavyapini), or Pashana chatur dai. 5 
treya jayanti (in some places ; elsewhere it is su. 15), atts, 
15. 8 d for Tionations of salt, when + Nak. ' - MrigaSirsha, » 3 
Paja (pradōshu). Siva Pūjā (“Ardrā” Nak.). Dattätrey Ù 
Dattajayanti. Ardra festival." š 


1. Raghunitha tirthanim punyadinam (Madhvas). 


CHAP. II 


18. Hanumad vrat 


BL 5. Akshobhya — — (Madhvas). | 
i taka * (aparãhna). — — I 
| CN 5. Sins Ge (ratrivydpini). Ashtake-Sraddha, GE 


taka* ( aparalna). 


Ba. 9. Tisroshtaka (apardhna). 


Ba 


Su. 
Su. 


, 11. Saphala ekadasi. 
Pausha. 


e ` 


8. Spl. when + Wednesday + Nak. “Bharani”; + “Rohini” x 


* Ardra,” according to some. 


ll. Putradà ekadasi or Mukhoti Ekādasī or Vuikuntha Ekadasi, Manvadi- | 


Raghüttama tirthànàm punyadinam (Madhvas). 


Sv. 12. Kürma dvadasi. à 

Ba. 6. Satyakima tirthànàm punyadinam (Madhvas). ; | 

Ba. 7. Tisroshtaka* (aparéhna). Nareharitir?hànàm punyadinam (Mag. | 
vas). i , | 

Ba. 8. Se # (aparühna), Ashtaka Srüddha. 

Ba. 9. Tisroshtaka * (aparélna). 

Ba. 11. Shattila ekadasi. 


Ba. 


Ba, 


Ba. 


Ba. 


Sv. 
Sv. 


14. Vidyádifa tirtham. E : 
15. Ardhodaya ; when-+-Sunday-+ Nak. “Sravana ”-+yoga “ Vyatipite.” 
The tithiis called Mahadaya, when any one of the above special 


features is wanting and the others are present. Purandharadis — 


tirtham (Madhvas). 


Magha. 
4. Tila chatarthi or Kunda chaturthi (pzrvaviddha) Sopapada. 


5. Madana panchami (pirvaviddha). ` Vasanta panchami; worship d | 


Rati and Kama in forenoon ; or Sripanchami. 


7. Rathasaptami (páraviddha) or Mahasaptami Chandravarkavratat. | 


Manvadi.* 


(8. Bhishmadarpanam (pürvaviddha). Bhishmashtami. 


9. Madhva navami or Ananta tirthandm punyadinam (Madhvas). 


: i pia apen hakan; Jaya Ekadasi. 

- 14. Bhīshmadvādāśī or Varāhadvādaśī. 8 < 

. 13. Kalpādi ° (purvahna). — 

- 15. Maha Maghi; when moon and Jupiter are both in Nak. “ Maghi-” 


T. Tisroshtaka,* 
8. Tisroshtaka.* Ashtaka Sraddha. 
9.. Ramadasa navami. Tisroshtaka.* 


s dll Vijaya ekadasi. 
. 12. Tilà dvadasi or Vijaya when + Nak. “ Sravana.” 


14, Malaéitusalri midnight nearest ba. 14, when Nak. “Sravan? E 
£ Nak ent; spl. when + yoga * Siva ” + Sunday or Tuesday: S wot 


ak. “ n 
is, are 18 current at two successive midnights, the 
16. Dvüparayugüdi. Seo Yugadi.* 
Phàlguna. 


9. Vadiraja Svàmieal š: d 
4, Santa Dë ER (Madhvas). 
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Su. 6. Satyavratatirthinim punyadinam (Màdhvas). 
Su. 11. Amalaki ekadasi, 
Sv. 12. Narasimhadvàda$i. 
Sv. 18. Kamadahanam (pūraviddha) at midnight. 
The concurrence of Sunday, Satur ay, Tuesday or Friday is an 
objection to the feast: chaturdasi (su. 14) is then the proper day. 
If that also is objectionable then this festival is celebrated at that 
midnight at which Nak. “ Pūrva Phalguni ” is current. 
Su. 15. Helikotsava (szyáhana vyapini). Manvadi.* j 
Holikš or HutaSani pūrņimā. In South India, Kaman Pandigai, com- 
memorating the destruction of Cupid or Kimadéva by Siva. 
Ba. 1. Vasantotsaya. Satyabodha tirthinam punyadinam (Madhyas). 
Ba. 2. Chaturmasya dvitiyà.* 
` Ba.. '8. Kalpidi * (purvalma). ; 
Ba. 4..Vyàsaràyaswümigal punyadinam (Màdhvas). 
Ba. 5. Rangapanchami; when colours are thrown about. 
Ba. 7. Tisroshtaka.* 
Ba. 8. Tisroshtaka.*  AshtakaSrüddha. 
Da. 9. Tisroshtaka.s 
Ba. 11. Pàpamochini ekadast. A 
Ba. 18. Vàruni, when + Nak. * Satabhishaj." 
Maha-Varuni, when + Nak. “ Satabhishaj ” Saturday. p 
Mahā-Mahā-Vāruņī, when + Nak. “ Satabhishaj ” + “ Yoga Subha.” 
Ba. 15. `Manvadi.š 
m. In the following list the feasts, fasts and festivals are arranged in order 
of tithis :— l , ; 


Pratipad (Tithi I). 
The Chaitra $ukla pratipad, i.e. that which precedes the Masha Sankranti, is the 
beginning of the Hindu lunar year, New Years Day (Lunar) being that on which the 
ratipad is current at sunrise. (When there is an Adhika Chaitra, that begins the year.) 
The tithi is therefore called Vatsarürambha (commencement of the year) It is also Narva- 
ratrarambha, there being another Navorétrargrambha on Asvina sukla pratipad. 


Kürttika sukla 1 is Balipratipad or Bali pziz d it is pürvaviddha as to time. 
Bhàdrapada bahula 1 is Mahalayarambha ` KSE 
Phalguna bahula 1 is Vasantotsava. 


Dame (Tithi ID. 
Ashida suk]a 2 is Ratha-yatra dvitiya or Bama-rathotsava. 
Karttika $ukla 2 is Yama dvitiya or Bhratri-dvitiya (because sisters make presents to 
brothers), and the time is afternoon. : ¿yg 


The bahula dvitiya in Ashadha, ravana, Bhüdrapada and Aévina is called Astinyasayana- 
vrata and the fast is broken at moonrise. 


Tritiya (Tithi III). 

Chaitra gukla 3 is Gauri-tritiya ; also Matea-jayant? (afternoon); also Manvadi 
(forenoon). 

Vaisàkha šukla 8 is Kalpadi (forenoon) ; Tretayugadi (forenoon); Akshaya-tritiya 
special, when combined with Wednesday and Nak. Rohini; time (forenoon) ;?also Parasu- 
rama jayanti, 

yeshtha sukla 3 is Rambha-tritiya, when Bhavani is worshipped at pürvaviddha. 

Srivana £ukla 8 is Madhu-srava in Guzerat. 

Sravana bahula 3 is Kajjali-tritiya. 

Bhüdrapada &ukla 8 is Varaha-jayanti (afternoon); Huritalika, when Parvati is 
worshipped ; Manvādi (forenoon). The tithi is by some called Siva. 

Phalguna bahula 8 is Kalpadi (afternoon). 


Chaturihi (Tithi IV). 


The gukla Chaturthi in every month is called Ganesa Chaturthi or Vinayaka Chaturthi, 
the chief being Magha Ohaturthi (Ganesa jayanti). It is celebrated at midday, Tila 
17 : ; 
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L: j ha gukla chaturthi. It is performed in the ey, 4 
Chaturthi 18 — bp bi —— name for the same festival. ae and i 

sss esa ada gakla chaturthi is special when it falls on Sunday or Tuesday, : 
Bea p^ he bahula chaturthi in every month is Sankashtachaturihi and is , 
Similarly, the fast is broken at moonrise which is the time, This ds ast dy 1 
eh 


66 


for people KS Z it falls on Tuesday and — F — urti 
* Sravana bahula ohaturthĩ is called, par excellence, Rahu turi and COWS att | 


worshipped. 3 
z Panchami (Tithi V). 
Chaitra gukla 5 is Sri ganchami according to some: it is also Kalpadi (forenoon), | 
Sri Š is Naga panehami and snakes are then worshipped. If tithi p. | 
NES ee eher mafisa à one day and ends within 6 ghatikas after sunrise M 
Ge t da Fika tithi is celebrated on the former dar and that is Naga panchami,  . | 
nex Bhadrapada sukla 5 is Rishi panchami (mid ay). pu. | 
Aévina šukla 5 is Lalita panchami or Upanga-lalita-vrata, when Durga is worshipped a | 
the afternoon. i I | 
Margasirsha Sukla 5 is Nagapwya or Naga panchami. $ | 
Magha ‘sakla 5 is Vasanta panchami?, when Rati and Kama are worshipped in foren, 
Sri panchami is another name. ; | 
Phalguna bahula 5 is Ranga panchami, when colours are thrown about. 


Shashti (Titht VI). 

Sravana gukla 6-is Kalki-Jayanti (sunset), the last avatara of Vishnu. 

Srivana bahula 6 is Hala Shashhi. 

Bhadrapads éukla 6 is Surya-Shashtht or Skanda-Shashthi. 

Bhadrapada bahula 6 is Chandra Shashthi. Itis called Kapila-Shashjhi when it combing 
on Tuesday with Nak. Rohini and Yoga Vyatip&te and the sun is in Hasta. 

Karitike śukla 6 is special for feeding of Brahmans when it falls on Tuesday. | 

Margaéirsha sukla 6 is Skanda-Shasthi or Maha-Shashthz ; Champa-Shashthz, when Siri I 
is worshipped as Khandoba. This tithi is special when it falls on Sunday or Tuesday anl 
combines with Nakshatra Satabhishaj and Yoga Vaidhriti, or either of the two. | 


N.B.—Bye-table S shows that Nak. Satabishaj (No. 24) may concur with the tithi in a year in which ee: 
month before Margasirsha is ‘adhika’; but Yoga Vaidhriti (No. 27) can never concur with this tithi Eye-tablo v. 


Saptami (Tihi VII). 


A saptama on Tuesday, combined with Nak. Revati (that is, by Eye-table, sections | 
bahula 7m Ashadha or Sukla 7 in Pausha or Magha) is very auspicious. <A Sukla saplasi 
felling on Sunday, is called Vijaya, and is special for donations. A śukla saptami, jo 
with the first quarter of Nak. Hasta, is called Bhadra, A “ukla saptamā, coinciding wilt’ 
Sankranti, is called Mahajaya, which, for making donations, is superior even to an eclipse 

Vaisakha sukla 7 is Ganga-Saptami or Gangotpatti (birth of Gangi—midday). 

Sravane bahula 7 is Sitala-Saptami or Sitala- Vrata, time pürvaviddha. 

Bhüdrapada Sukla 7 is called by some Aparajita. 

Aévina Suka 7: about this tithi Sarasvati is worshipped under Nakshatra Mila. ] 

Karttika šukla 7 is Kalpadi (forenoon). ; E 

Margasirsha $ukla 7 is Süryovrata, — | ' 


Magha si i ; ` Man | 
AE $ukla 7 is Ratha-Saptami or Maha-Saptami (time, arwunodhayo); Ma 


— Ashtami (Tühi VIII). ; H 

The SC Oe are za Wednesday, is special and receives the name of Soli, 
Ashtami in fami in every month is sacred to Durga, or Annaptirana; while the B 1 
— cae lled: Kalashtami, celebrated at pürvaviddha, is sacred to Krish 
a5) ant a GE * J 

bathing on this tithi is SET utpatti: when, joined with Wednesday and Nak. Punt I 
Sra ; - 4 d 
when on panas — si Krishnashtami or Krishna Jayanti midnight) 99. 
(afternoon), ; 3 1088 80, when joined only to Monday or Wednesday; É 
Bhidrapada éukla 8: JyeshthaGauri-pijana-vreta : 

Ç 2 


2 


when moon is in Nak. Jyesthi- É 
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Bhidrapada bahula 8: Mahalakshmi vrata (pürvaviddha) ; Ash(aka-sraddha. 

Asvina Sukla 8 is Mahashfami and is special when joined to Tuesday. 

Karttika sukla 8 is Gopashtami, when cows are worshipped. 

Kürttike bahula 8 is Krishnáshiami, Kala-Bhairavashtami, or Kāla- Bhairavajayanti. 


Mürgosirsha bahula 8 is Ashtaka-éraddha in the afternoon. .The same is the case with 
bahula 8 in Bousba, Magha and Phšlguna, 


.  Pausha $ukla 8 is special when joined to Wednesday and Nak. Bharani (Rohini or 
Ardra, according to some). _ s : 


Magha šukla 8 is Bhishmash{ami and is celebrated at midday. 
Magha bahula 8 is Birth of Sita. 


Navami (Tithi IX). 
Chaitra sukla 9 is. Rāma-navamī or Rama-jayantt, at midday. 
Bhidrapada śukla 9 is Aduhkha-navami. 
Aévina sukla 9 is Maha-navami or Durgà-navami: Manvadi (forenoon). 
Karttika gukla 9 is Kritayugadi (forenoon). 
Margaéirsha sukla 9 is Kalpadi (forenoon). 
Māgha bahula 9 is Ramadasa navami. 
Dasami (Tithi X). 
Jyéshtha sukla 10 is Daśa-harā (expiating ten sins) or Gangavatara. 
Ashada gukla 10 is Manvadi (forenoon). 
Aévina $ukla 10 is Vijayadasami or Dašara (afternoon); special with Nak. Sravana B 
Buddha-jayantt. š 
Dvada& (Tithi XII). 

The Dvadaé is called Maha-dvadasi in the following circumstances :— 

11th Tithi current at sunrise on two successive days: the noxt Dvadaa is called: 

Unmilani. ` 
19th De ` do. : the Dvadaii is called 
f Vanjuli. 
12th Tithi, to be followed by a full moon or a new moon tithi, current at two sun- 
rises—Pakshavardhini. ; As ol 
. 12th Tithi; joined with Nakshatra Pushya, is Jaya [ù.e., by Eye-table s, Bahula 12 
,in Bhad., or gukla 12 in Phàlg. or Chait.] 


Do. Sravana is Vijaya (ée, by Eye-Table s, gukla 12 
in Bhad., Asv.,; Bahula 12 in Phalg.]. 

Do. Punarvasü is Jayanti [i.e., by Eye-table s, éukla 
12 in Phalg.; Babula 12 in Srávana]. . 

Do. Rohini is Papanasini [i.e by Eye-table s, sukla 


12 in Pausha, Magha ; Babula 12 in Ashüdha]. 
Vaisakha $ukla 12, joined with Nak. Hasta, and Jupiter and Mars in Sisha, sun in 
. Mesha, is Vyatipata. 
Ashada $ukla 12 is the commencement of Ohàtwrmàsya vrata. 
Srivana éukla 12 is Vishnoh-pavitra-ropanam. Y 
Bhadrapada sukla 12 is Vamana jayanti (midday); called Sravana Dvādaśī, when joined 
‘with Nak. Sravana, and specially, when further joined with Wednesday. í 
Asvina bahula 12 is Govatsa Dvadasi (evening). . 
Karttika $ukla 12: (1) end of —— vrata, which began on same tithi in 
š ; : Ashüdha. 
(2) Prabodhotsava or Utthána dvadasi (preparation for waking 
Vishnu). 
(3) Tulasi vivaha (marriage of Vishnu with the Tulasi plant). 
_ (4) Manvadi (forenoon). 
Magha sukla 12: Bhishma dvada&. : ya j 5 
Magha bahula 12: Tila dvadasi or Vijaya, when combined with Nak. Sravana. 


[A.B.- -This can only happen when a month previous to Mdgha is Adhtka—See Eye-table s.] 
Prayddast (Tithi XIII). 


Chaitra sukla 18: Madana trayodaśi or Ananga Pijana vrata (purvaviddha) ; God of 
Love worshipped. . 


` * CC-0. Jangamwadi Math Collection. Digitized by eGangotri 


68 UHAP. ITL—PRINOIPDES ; SEO. XIX ; FASTS AND FEASTS; PARA, 158 i. 


4 , (1) Kaliyugadi (afternoon). 

Bhadrapada bahula 18: 8 ya — when combined with Nak, Mon. 

(8) Gajachaya, when joined to Nak. Magha ang sun a. 
Aévina bahula 18 : Dhana trayddast, when money-lenders worship money, E? 
Magha sukla 13: Kalpadi (forenoon). . | 

: ; (1) Vàruni, when joined with Nak. Satabhishaj, . i 
Philguna bahula 13 ke Mahàüvüruni, when joined with Nak, Satabhishaj + Sat | 

(3) Maha-Maha-Varunt when joined with Nak, Sai ab (ie | 
; rd, | 
Saturday + Yoga Subha. | j+. | 
LX. Led (1) to (8) oan happen only when Phalgani or some previous month ig Adhika 
_ table s.] Bu A | 
Chaturdasi (Tithi XIV). . | 
Bahula Chaturdasi in every month is Sivaratri. 1 * : | 
Vaigakha éukla 14: Narasimha jayantī (sunset): special when joined to Nak. Su. 
Saturda: . à AE 
Sravane Sulla 14: Varalakshmi vrata. | 
hadrapada éukla 14: Ananta chaturdasi. ! ; | 
Kévina bahula 14; Narata chaturdasi (moonrise), fasting to avoid naraka or 
Dipavali (see Asvina amavasya below), may fall on this tithi if joined to Nak, But 
Karttika sukla 14: Vaikuntha chaturdasi (midnight). , 
`  MürgeSirsha sukla 14 : Pashana chaturdas i Š K 
Magha bahula 14: Maha Sivaratmi (midnight, when Nak. Sravana is current), | 
Special, when combined with, Sunday or Tuesday and Yoga Siva. X 
— Fiva con combine with Sivaritri only when some month previous to Magha is Adhika, See Eje | 
table s. ; l 


Sukla Panchadaé (Tithi. XV) : sukla 15 or Pürnima, full moon. 


. A éukla 15 or Parnimé is called Somavat? when it falls on Monday and is special fer | 

donations. j 

It is called Chidamani when it is further joined with a lunar eclipse. 
Most pürnimüs receive special names, which are given below :— 

Chaitra pürnim& :—(1) Manvads (forenoon). 

) (2) Hanumat-jayanti. | 

(8) Special for bathing, when combined with Sunday, Thursy | 

or Saturday. | 


|] 
j 
! 


Vaiiakha pūrnimā :— Kürma jayanti (late afternoon). 


jeu EU eA Ge SE Savitri (pürvaviddha). ër 
i (3) EE e moon and Jupiter are in Ney Jyh | 
E Sa. lene 
Sravana pürnimà :—(1) mei ep Ww Karaga Yos follows of Rig " | 
(2) Rakshabandhana ‘(tying a string round the arm) OT e, 


purnimã or Narali pürnima (throwing coconuts 0M, 


i 
i 
Í 
i 


sea). | 
(8) Hayagriva Jayanti. 4 
Bhadrapada pürnimü 1— Praushthapadi pürnima or éraddha, E 
Asvina pürnim :—(1) Kojagari Pürnimā or Kojagara vrata (midnight). Lakshmi e 
(2) Nava Ya worshipped ; games of chance. 
— vanna purnimã, when new grain is cooked. 
Gritika pornima ;—(1) Manvadi (forenoon), 
— 
uri pürnima or iri tsar 
(4) Bpecial when joined to N. — 
and — when joined to Nak. Rahint; or 
Upiler are both in Nak. Krittika. 


` 


when d : 
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(6) Padmakayoga, when moon isin Nak. Kritttka and sun in 
Nak, Visakha. 


(7) Krittika festival in Southern India. 


Margasirsha Pürnimà :—(1) Datta treya or Datta-jayanti (evening). 


. (2) Special for donations of salt, when joined to Nak. 
Mrigasira. . É 
(8) Ardra festival in honour of Siva at Chidambaram and clse- 
where. Siva, in his incarnation of Nateéa, is said to have 
been born on Margagirsha Pürnimàü under tho Nakshatra. 
Ardrà : the combination could take place only when some 
month previous to Màrgasirsha was adhika, (See Eyes 
) table s.) 
Magha Pürnim& Maha-Maghi, when Moon and J upiter aro both in Nak. Magha. 
Phalguna pūrņimā: (1) Manvadi (forenoon). 
(2) Holika or Hutasani.piirnima (evening). : 
(8) Kaman Pandigai ( in South India destruction of tho Indian. 
Cupid by Siva). 


Bahula Panchadasi (Tithi X V): Amavasya—New Moon. 
A solar eclipse on Sunday is Chüdamani, and is special for donations. 


Amàvüsyi at the end of Sravana and beginning of Bhidrapada: Pithori or Kusolpatini, 
Amüvàásyà at the end of Bhüdrapada and beginning of Aévina: Sarvapitri or 
Mahalaya Amüvasya: special when sun and moon are both in Nak. Hasta. 


Amüvüsyà at the end of A:vina and beginning of Karttika is Dipavali, with previous 
and following tithis : that on which Nak. is Svati being the special day. 

Amivasya at the end of Pausha and beginning of Magha (1) Ardhodaya, when 
joined with Sunday in day timo + Nak. Sravana + Yoga Vyatipata. 


[N.B.—'This can only happen when some month previous to Mügha ig Adhika.] 


Amüvàsyü at the end of Pausha and 
of these special features is wanting 
Amivasya at the end of Mag 
(afternoon). 
(2) Special for Sráddhas, when joined with Nak. Satabhishaj ov Nak. Dhanishtha. 
Amivasya at the end of Phalguna and beginning of Chaitra: Manvadi (afternoon). 


N.B.—Miss Underhill’s Hindu Religious Year (1921—Religious Life of India Series) contains a full popular 
account of Hindu religious fasts, feasts and festivals, 


beginning of Migha (2) Mahodaya when any one: 


ha ond beginning of Phülguma; (1) Dvaparayugadi. 


SEOTIÓN xx.—The Muhammadan year. 


159, The Muhammadan era, commonly called Hira or Hijra, is dated from 
Friday, 16 July, A.D. 622, the day of the flight of the Prophet. 

The Muhammadan calendar ‘is not luni-solar like the Indian calendar, but 
strictly lunar. The length of the synodical month according to the Muhammadan 
calendar is 29 days 12 hours 44 minutes. The three seconds reckoned in addition 
in the Hindu calendar are neglected in the, Muhammadan. ; The months are alter- 
nately 29 and 30 days long, which, again, if carried out uniformly, would result in 


an error of 44 minutes per month, which, in 360 months, or 80 lunar years, would 
amount to — 11 days. These 11 days are accordingly added to the last 


month of the calendar in 11 out of every 80 years, and the year containing an 
extra day is, from analogy, sometimes called a leap RE , id 

3 ears form a cycle in the Muhammadan ca endar. The years 
which hayo SER ine instead of TA are in some countries the 2nd, oth, 7th, 10th, 
18th, 15th, 18th, 21st, 24th, 26th and 29th. Elsewhere, the 2nd, 5th, 8th, 10th, 
18th, 15th, 19th, 21st, 24th, 27th and 29th are kept as leap years. 

It will be noticed that the difference of usage is as regards the 8th, 19th and 
27th years in each cycle. The generality of authorities (including the Encyclo- 
pxdia Britannica) have adopted the 7th, 18th and 28th years of each cycle as leap 
years and the Ephemeris follows this usage. 


161. All the books that deal with the Muhammadan calendar mention the 
above difference of usage, but they do not give the reason of it. The reason is, 
however, not far to séek. 

18 
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: lated error which remains at the eng | 
If we write down the accumu ( t of | 
by reason of the neglect to take — — end which was adver Ja 
i the first section of this chapter, we obtain tne 2 ng result under the ts V 
of reckoning the 8th, 19th aud 97th as leap years:-— | 
4 Year. Error. How orror ig corrected [- d 

p 


Year. Error. How error is corrected by leap year. 


š 16th year, 20 hrs. 48’ — 6th duy added bk 
Ist year, 8 hrs. 48’ S ear, 17th year, 5 hrs. 36° - 9d by lo, 
nd year, 17 Sei jo EE 18th yonr, 14 hrs, 24° ; po 
Ws year, i * I . 19th year, * hrs. z 7th day added by leg 

sb y e 20 hrs. 0! 2nd day added by leap year. 20th year, EE s P Your, 
5th year, 20 — 21st year, 16 hrs. 48 8th day added by1 
6th year, 22nd year, 1 hr. 36’ Y leap yen. 


— year, 13 hrs. 36 ded by leap year. 28rd year, 10 hrs. 24' 
Sed qay sified yep 24th yon 19 hrs. 12° — 9th day added by — 
Yeu, 


geb year, 7 hrs, 12° - > by leap year. 25th year, 4hrs., o 
4th day added y p y' 26th year, 12 hrs. 48’ 


27th year, 21 hrs. 36° 10th day added by leap 
Year, 


12th year, 9 brs. 36’ š - ^m 
th. day added by leap year. 28th year, 6 hrs. n 
Bth.day added by leap y 20th year, 15 hrs.12’ 11th day addod by — 


14th year, 3 hrs. 19’ 30th year, Nil. 

Those who observe the 8th, 19th and 27th years as leap years add a day) 
means of a leap year in order to avoid the error accumulating to more than ve | 
at the end of the following year; while those that observe the 7th, 18th and 2i | 
as leap years add aday by means of a leap year in order to avoid the em ` 
accumulating to more than half a day at the end of the following year, | 


162. The months and the number of days in each are as follows :— 


See 


Day of com- Day of con. 

Number mencement Number mencement | 

Month. . f reckoning Month, i | 

of days. — of days. — | 

: ning of year. ° ning of year, : 

1. Muharram `. _... 80 | = 7. Rajab ... qr Er 80 m | 

2. Safar on En 29 30 8: Sha'bšn SS E 29 N ` 

3. Rabl-ul-awwal... ° u 80 59 9 Ramazin  .. ` ... 30 x c 

4, Rabi-ul-ikhir or Rabi- 10. Shawwül ` ..  .. 29 Ww 

u NS 29 89 |ll.Zrikoda e _... 30 "| 

A Jamüda'l-awwal m 80 118 12, Zi-l-hijja Am ar 29 | 

6. Jamäda'l-akhir or Do. (when inter- # 
Jumad-us-sani — — 929 148 calary) ... 99 


All readers are familiar with the names of two of the Muhammadan months | 
arem and Ramasan, and all are equally familiar with the fact (due tot 
y unar. character of the year) that Muharram is liable to occur at any partt | 


the solar year. 


168. The Muhammadan day, li cia et | 

; y, like the Jewish, is reckoned from sunset h 
M E day of Muharram is that on which the ege is for the f$ | 
moon. Our rede Ser now moon. This is called the heliacal rising of 
iacal rising of the D with the Muhammadan usage of observing er 


as she is seen, so as to give notice that Muharram has commenced. 


me quite at home among tithis 2 
would quote the following rule from Mans Sep d 


probably not take place till the ve or more after sunset, the heliacal tf de 
emo periods batean 5 gaius — evening. When the first tithi ends wi h et 
e 


ristug can only be ascertained by elaborate calculations 


.. Where so much de 1 
with different longitu — pon Sunset and moonrise, it is obvious ie de, i 


ti i 
date of commencement of the RE not agree in regard to th 
ar 
. š : 3 


a 
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CHAPTER IV.—CONSTRUCTION OF TABLES. 
SECTION i.—Theory of anomalies and equations of the centre. 


164. The uses of the Eye-table, sections e to i, will be sufficiently obvious 
‘from examples already worked out. We may therefore give in this place in 
popular language a theory of anomalies and their equations. 


165. From the fact that the orbit of the moon as well as that of the earth is 
elliptical, not circuler, it follows that the motions of these bodies cannot be 
uniform from day to day or from hour to hour. This irregularity is called the 
-eccentricity of the orbit and the correction to be applied on this account is called 
the equation of the centre. 


166. The following extract from Professor .Jacobis Table in Vol. I of 
Epigraphia Indica will serve to introduce the reader to the general theory of solar 
and lunar anomalies, and it wili also show how the material furnished by the 
:Siddhántas has been worked into sections e to i of the Eye-table in the present 
work. Professor Jacobi’s tables are reproduced more fully at pages 79 to 81 
‘below. See explanation prefixed to these tables on pages 75 to 77 below. 


Sarya siddhinta— 


€'s eqn. + ; ©'s eqn. — €'s eqn.—; (9's eqn. + Moon’s equation of the Sun's eqn. of the 
Deg. Mi Deg. N Dog. M Dog. M Deg. "Mie S Dog. “Mia; 
eg. Min. eg. Min. » Min. eg. Min. 8 n. ec. eg. Min, Sec. 
0 180 O 180 0 D 0 0” 0 0 0 y 0 0 
30 0 150 0 20 O : 330 0 “2 32 0 L 6 3 
60 0 120 0 210 0 300 0 t 22 30 1 53 26 . 
90 0 90 0 270 0 270 0 5 2 46 2 10 31 


167. Let us try to interpret in detail the meaning of this table. We are 
‘supposed to measure the moon’s rate of progress, beginning from perigee, the 
point when she is nearest the earth, and at every step we must distinguish the 
moon’s mean position, i.e., the position which she would have attained at a 
uniform rate of motion equal to the mean, and the actual position which she 
-attains on account of the eccentricity of her orbit. i 1 

168. The mean and actual positions are the same at 0° or 360°, i.e., at perigee 
and at 180°, i.e., at apogee. 

When the moon’s mean position is 80° from perigee, her actual position has 
-advanced by 2 degrees 32 minutes. à 

When her mean position ought to be 60°, we find her actually at 64? 2% 30" 
from perigee. 

When her mean position ought to be 90°, that is half way between perigee 
and apogee, she is actually 95° 2’ 46” from perigee. 

Krom this point she begins to move more slowly, though her actual position 
is still in advance of the mean. 

- At 120° from perigee, she is 4° 22' in advance of the mean position, that is, 
-exactly as she was at mean 60°. 

At 150° from perigee she is only 2° 32’ in advance of the mean position. 

From 180° onwards she begins to slow down, and when she ought to be 
210° from perigee, or 30° from apogee, we find she has reached only 4109 minus 
2? 32’ or 207° 28’. When she ought to be 270° from perigee, she is only 270° 

“minus 5° X 46" or 264° 57' 14". 

From 270° onwards she begins to move quicker, though she is still behind 
her mean position. At 300° she is behind by 4° 22’ 30” and at 330° she is behind 
‘her mean position by only 2° 32' and at 360° or at perigee she is even with her 
‘mean position. 1 

169. In like manner we might trace the sun’s mean and actual positions from, 
‘perigee through apogee back to perigee, using the figures In the last column of 
. the above table, from which we see that the maximum equation of the centre for 
the sun is 2° 10’ 31”. ! 

170. In our tables (except under Planetary Table IV) we do not refer to the 
‘Sun’s or 1noon's position by degrees, but by days, which is more readil y intelligible 
and handier for purposes of calculation. Our Eye-table, sections e to i, is simply 
the result of a careful expansion of the tables at pages 79 to 81 below from 
‘which the above figures have been extracted. 
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: ry to explain how the anomaly and equation ; 
ip. Teia mov nosna ee at a qar. er wa upp Ma s Oy 
are converte in the same plane and in circular orbits, Jesor ibing equal y nd AI 
moon to move ! equal times. Let AB, BC, CD be the Mean spaces d iy ` 
by the sun in three successive tithis, and let AM, wi : 
be the corresponding mean spaces described by tha” NN 
in the same tithis. If there were no Irregularity o Mm |. 
tricity in the sun's and moon’s motions, the first tim 
be the time taken by the moon to gain 12°, that d | 
aro BM over the sun;.similarly tho second and ph | 
$  ¢ithig would be the periods in which the moon’ gain dl ` 
: d inus CD) over the su Sy 
N minus BC) and T — — muc But qu 
tricity of their orbits we will suppose the sun to be at pr (WM | 
Si 1o ought to be at B (mean pondon) and the moon to AS | 
factual position) when she ought to be at M (mean position). Then in the De ` 
of a mean tithi (9843 day) the moon gains over the sun the arc B'M' y Ne 
tithiis the period during which the moon actually gains over the sun 12°, le, m | 
must cut off from B'M' an arc equal to BM and determine the time during whig ` 
that length is gained by the moon. Our problem would be solved if we knew i, 
time during which BA minus BM was gained by the moon. | 
172. Now B’M’ minus BM = MM' minus BBY. The time during wi | 
MM’ — BB’ is gained, is evidently the time during which MM’ is gained ming i, ` 
time during which BB’ is gained. The times during which MM’ and BB a, ` 
respectively gained are obtained by turning MM’ and BB’ into days at the rateg ` 


H one > 


= 2953058 days to 360°. For nakshatra and yoga equations other scales, v; | 


27:32166 days and 254202 days respectively to 360° were used for convertiny | 
degrees into days. For the moon's anomaly, the scale 360° = 27-5546 dam es 
used, | 
178. As the equation for the sun as well as the equation for the moos | 
sometimes positive and sometimes negative, and for tithis we have to take tb 
difference between the two equations, some confusion would result from our havin | 
to change signs so often. Therefore the sun's equations are tabulated, as int: | 
extract given above, with the signs reversed. 'That is why the sun’s eccentricity, 
starting from perigee, is shown'in the table extracted above as negative where, 
it is really positive. | I 
174. The reader will also observe that the moon’s equation in the ab | 
table is, as it should be, positive between perigee'and apogee, whereas in B° 
table eto g it is negative for the same period. The reason is that when the mo I 
does in a given time more than the mean space, this is equivalent to a given sp 
being done in less than mean time. This is why in the Hye-table, which derive | 
equations. of time from equations of space, the signs of space-equations I 
reversed. In the case of the sun’s equations, a double reversion of signs DR 
place, first a reversion in order to make the Operation of combining t i 
and moon's equations always an addition, and secondly a reversion in or en 


to derive equations of space from equations of time j 


175. In calculating tithis, all wo have to do, is to sum up the — 


the sun and the moon accordin e positive” 
negative, Before taking the WA me Eye-table whether they are po pt 


176, Conversely, in caleulatin 
proper anomalistic equations of th 


Hye-table have had to be suitably 


x S. 
ave to convert the moon’s eccentricity ; of 


” a 
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178. The sun’s anomaly in the Eye-tables (sections h and 1) is expressed, not 
in days of the anomalistic year, but as days of the solar year, and this is done 
for convenience of use. The length of the modern anomalistic year is 965:2596 
days while that of the Hindu sidereal year is 365-2587 days. There is no practical 
error in adopting, as the Indian siddhüntis have done, «n identical period for the 
anomalistic and solar sidereal years. The modern anomalistic lunar month’ 
is, like the Hindu anomalistic month, 27-5546 days. In converting degrees of 
anomaly into days we, therefore, put— 

Sun’s anomaly: 3600 = 365:258756481 days. 
Moon’s anomaly: 3669 = 27:45459999 days. l 

179. The above theory of anomalies and equations is subject to an important 
variation in practice. Supposing a mean tithi is accomplished at 4 days of the 
solar year, when the moon's anomaly is B days, then, if the eme equation for A 
days is—«, this means that the tithi would be accomplished (supposing for the 
moment that the Co anomaly had no influence) in A — 
a moment when the moon's anomaly would be B—a. 
mine the influence of this moon's anomaly B—a and fi 
be, let us suppose, —b. We thon put down, as the actual ending moment of the 
tithi, A—a—b days of the solar year. ; 

180. Strictly speaking, we ought to take (1) the sun’s equation for A + b + a 
days of the solar year, where bis the equation (positive or negative) of the moon 
for anomaly B, and a is the ois equation, positive or negative, for A days of the 
solar year, (2) the moon’s equation for anomaly of B +a days, and then add the 

equation so found. But in practice this refinement is not necessary for the sun’s 
equation, since the maximum value of b + a is (4138 + -1784 = ) -5929 day, and the 
maximum variation of the sun’s equation for this period is about ‘0018 day or 6 palas 
` only. We may note, however, that in the test example, worked hy Prof. Jacobi 
for Ashadha $ukla 12, K.Y. 8585, a difference of 4 palas does occur between his 
method and Mr. Dikshit’s, and the learned Professor rightly surmises in a footnote 
(Ep. Ind., Vol. I, p. 430) that the difference must be due to an abridgment in the 
Hindu method. We now see what the abridgment consists in. 
Sxcrion ii.— Tables for converting space into time. — 

181. In the body of the present work as well as in the connected tables 
measures of time alone are used, and measures of space (i.e., degrees of celestial 
longitude, degrecs of mean anomaly of the sun and moon, etc.), have been gener- 
ally excluded. This is the principle known as Largeteau’s method, which was 
first applied to Indian astronomical computation by Professor Jacobi in 1888. 
Messrs, Sewell and Dikshit have applied the same principle in their. “ Indian 
Calendar” (1896). ‘The present method is founded on Largeteau’s principle, but 
differs muterially fromit as well as all previous applications of it in one Important 
respect. Instead of using Largeteau’s method to discover how much space has 
been accomplished at a particular moment of time, the present writer has used an 
adaptation of the method to discover the moment of time at which a particular extent 
of space has been accomplished. Thus, instead of determining the expired portion 
of a tithi, corresponding to a given moment of time (ie., generally to mean sun- 
rise on a particular day), as is done by Messrs. Jacobi and Sewell, and then 
calculating the unexpired portion of the tithi by means of successive approxi- 
mations, the present writer investigates, directly and once for all, the ending 
moment of a. tithi, the very thing required by Indian usage. Not only does this 
procedure abridge the labour of ascertaining ending moments of tithis, nakshatras 
and yogas, but it furnishes a very ready criterion for testing whether a month is 
adhika or kshaya, whether two tithis ended on the same day, etc. 

182. The principles upon which Space was converted into time for the 

‘purposes of the present work are set forth in the following paragraphs. 
183. The principal measure of space, the distance of the moon from the sun, 
Was converted into days in the ratio of 29:530587946 days to 360° in the case of 
the Sürya siddhanta, 29:5305925 days to 860° in the case of the Arya siddhünta, 
and 29°580582052 days in the case of the Brahma siddhünta and Siddhanta, 
Siromani. à 
184. The inorease of the moon's age, according to the Sarya siddhànta, for 
each solar year is according to the: above rate of conversion, 10891701194 days. 
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- the increase of the moon's age, however, the res Se 
nd ey tho ——— in the date of — of the First qe | 
rec. e solar year, for which purpose it is, O — Necessary — 
10:891701134 days from 29:590537946 days: resu t, 38886812 `a, Š ded | 
ei is the number of days by which the appearance | of the first new ms 
retarded each year, and the first thing to YA — d Seed — the inet’ 
dation for that year. ‘The interval (1t we take ardation for o | 
S fci bo the date of appearance of f the teg Vaisikha new wll | 
solar year 1 of Kaliyuga (expired). From this date all other mean new WA ü. 
that or any subsequent solar year may be found by the successivo additio b 
` multiples of 2953059 days; and the Ges gang — Gét titi is ge | 
iti tithi equivalent in days (accorcin e Eye-table seeën | 

by the addition of the tithi eq Procisely the sume weld wa followed tt i 


date of mean new moon. isely | 
Kaya siddhanta, Lalla’s corrections being introduced at the appropriate da i è P 
for the Brahma siddhanta and Siddhanta Siromani. 


5. The mean anomaly, in the case of the moon as well as that of th 
was biis from —— in Professor Jacobi's article in the Indian Antis | 
(1883), and not from apogee, as in his.artioles in Volumes I and II of Bai 
Indica. For the purpose of the Eye-table, the moon s mean anomaly was conver I 
into days in the ratio of 27:554599899 days to 360° in the case of the Sp. 
siddhante, and of 27:554566986 days to 360° in the case of the Arya Siddhàng ` 
The increase of the moon's mean anomaly for a single solar year is thus:— | 
d Sarya siddhauta, 7048957797 days. 

Arya siddhanta, 7049310381 days. 


The anomaly of the moon at the first moment of Kaliyuga was taken as% 
from perigee, that being the figure according to all tho authorities. From ik | - 
year A.D. 1600, the corrected period of the anomalistic month (27°55459797 day} | 
has been adopted for Sürya siddhanta calculations. i 

186. The moon’s mean anomaly, as entered in the Eye-table, correspondst | 
the OU or space accomplished, while the equation is the addition to or deducir 
from the tithi, to be made in order to arrive at the time or ending moment dh 
tithi. Consequently, the equation in time was in every case added to or deducti | 
from the ‘mean anomaly, after the conversion of the anomaly in degrees ib 
anomaly in days. The same procedure was adopted in regard to the su 
‘equation. This procedure is explained more fully in the next section. 


- SECTION iii—Oonstruction of sun's and moon’s anomaly tables, de. of Eye-table, ` 
sections e to i. . . | 


Serie ind SE tables show, in detail, the different proves | 
; à e computation of the sun’ , d e 
tables in Eye-table, sections e to i. sun’s and moon’s anomaly and ed 


188. Table I shows (1) how the 0 day of i sto | 
: the sidereal-anomalistic ye 
arrived Ge for the Eye-table, sections h SH i; (2) Ces to be spit i 
afr ome ion usha ye tle sections Ee E 
ven eR erent epochs under Brahma siddhànta, Siddhanta Siromat! | 


at 


— Ind nage : by conversion from Dr. Schram’s figures qig 
0 day, mean solar year By subtracting the Sodhya from the anon 
TO ER aum E ee the sun’s anomaly at the commencement , $ 
and 16 of Special Tablo T. —— LEE 


atthe rate of 1:0146 days for each de i 


oyo Coral sical os he t mambo ot dage n t e 
the purpose of the Eye-table, "s SA day of the sidereal-anomalisti Je S P 
Eh Mental vi x 
year is slight] eitteneate ted d non Ia 
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of the S6dhya from century to century. Nevertheless for tho construction of 
anomaly tables the 0 day of a particular epoch has to be selected. It will be seen 
from Table I, columns 7, 13 and 19, that the 0 day shown in the Kye-table per- 
taining to the several siddhantas is correct for the following respective epochs :— 

Brahma siddhanta, K.Y. 8900 to 4000. 

Siddhinta Siromani, Circa K.Y. 550. 

Sürya siddhànto, K.Y. 8600 to 3800. 

190. The Brahma 'siddhànta could not have been brought iuto use much 
before the eighth century A.D., and the 0 day of the Eye-tables, sections h aud i 
is correct for thut century. The corrections to be applied for subsequent 
centuries, up to a maximum of—04, may be neglected, since the sun's 
anomalistic equation undergoes hardly any change in the first three decimal places 
for :04 of a day. Similar observations apply to the Sürya siddhünta anomaly 
tables which may beused for any epoch in the epigraphical period without 
correction. š; 

191. Itis hardly worth while to construct Separate anomaly tables for the 
Siddhanta Siromani which was intended by its author Bhàskarachürya merely as a 


recension of the earlier Brahma siddhanta ; but it will be seen from column 9 of 
Table I that the Sodliya changes ra 


pidly from century to century, and the period for 
which the Brahma siddhànta Eye-tables, sections h andj would be quite correct for 
the Siddhanta Siromani, is somewhere between K.Y. 500 and K.Y. 1000, i.e., Circa 
2600 B.C. , During the epigraphical period in particular, and remembering that the 
Siddhanta Siromani could not have been in use earlier than the twelfth century 
A.D., when it was composed, a correction from 1 to 1:25 days has to be applied 
when using the Brahma siddhinta, Eye-table h and i, for the Siddhanta Siromani. 
Thus in calculating a tithi or a yoga by the Siddhanta iromani in, say, the fourteenth 
century A.D. each of the sun's anomalies in days, entered in the Kye-table h and 
‘i should be read as if it was 1-18 days less. In other words, supposing the equa- 
tion by the Siddhanta Siromani for a sun’s anomaly of 90 days was required, we 
should take from the Brahma siddhanta Eye-table h or i as the case’ may. he, the 
equation corresponding to a sun’s anomaly of 90 minus 1°18 days, or 88:32 days. 
For practical purposes it is enough if oue day is deducted from all the sun's 
anomalies in Brahma siddhànta, Eye-table h and i when applying the Siddhanta 
iromani. It will be seen that in working the illustrative problem append- 
ed to the Brahma siddhanta Eye-tabie, we deduct “90 of a day from the sun's 
anomaly for a date in A.D. 484 ; the case is purely supposititious, however, since 
the Siddhanta Siromani did not come into use till some'eight centuries later. 

192. We may now consider Special Table II which shows the process of con- 
'verting the sun’s anomalies and equations in degrees into anomalies and equations in 
days of the solar year and fractions of a day. ‘The entries in columns 1 to4, 9, 19 
.and 84 are taken from Professor Jacobi's table in Vol. I of Ep. Indica, showing the 
sun's anomaly and equation in 24 stages by the different siddhantas. In the 
transformation of these figures into Hye-table, sections h and i, the following 
‘stages may be noted :— 

(1) Before the stages of the anomaly could be converted into days of the 
solar year, the first step, namely the determination of 0 day of the sidereal-ano- 
malistic year, 80°23 days for Brahma siddhanta and Siddhanta Siromani, 80:55 
“days for the Sürya siddhanta and 81:29 days for the first Arya siddhanta (columns 
5, 15 and 80 of Table II) was effected in the manner already explained under 
Special Table I. ‘The subsequent stages of anomalies entered iu columns 5 to 8, 15 
to 18,and 30 to 33. were arrived at by adding successively the day equivalent 
of 3°75 degrees, the unit stage in Professor Jacobi’s tables. 
(2) The conversion of the equations in columns 9, 19 and 34 of Special 
Table II, which are in degrees, into days was effected at the rate of 29-53059 
‘days for 360 degrees for tithi equations and 25:4202 days for 360 degrees for 
oga equations. : 
pe 8) The sun’s anomaly in days, already determined, was corrected by 
including or excluding the corresponding equations, as each case might require ; 
this process requires some explanation and somewhat careful reflection on the part 
of the reader who makes acquaintance with it for the first time. Some of the 
observations below can be more easily understood with reference to the moon than 
the sun, but the method of reasoning is the same in both cases. 
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KIMIA Ch GE at the mean -ending moment of o tithi, op, Cig | 
Ase, | 
nm 


; ent of the tithi or yoga, and we have to ace 

to: the — Basel to Yee the interval, by Means of ai i 
] — wo of a moment,” say, the phase accomplished by the moon at alia 
n — day, can be calculated,.as is done by Professor Jacobi, by sit | 
HE SE first the mean phase accomplished | at that moment, and thes | 
taining, f the phase resulting from the addition of the acceleration ie e th | 
fraction 0 P degrees (which we might call R), porte D | 
nd». : 


: "dation in i 
(let us call it A) or retardati For most purposes this ig enough be 


t. 
, mean anomaly of that moment. )urpo i 
it D enable us to determine approximately the time in which the remaing 

d 


: lished, and all we want generally is to find out 
us Se iris. mento a particular tithi or phase actually ended. Kä | 
194. But we may also want to know when the tithi actually ended, vig 
knowledge is necessary (1) when a tithi is likely to have ended about the Mom! 
of sunrise, and we want to know definitely whether it preceded or foll ` 
sunrise, for in either case the day of the tithi would have a different vāra re 
day, (2) when we want to know the limits of an adhika mouth or ofa kshaya mo | 
Every Indian panchánga, therefore, always gives the ending moment of a tigi: | 
ghatikas and palas ; i.e., in 4 decimal places of a day, and our aim is to deri: | - 
a method which will give us this result. | 
195. We know the moment of every mean phase just as we know theme 
phase of every moment; we know also for any moment, which we may call pj, ` 
mean phase or the mean event of some other kind which must belong toita: 
also the acceleration in time(— &) or retardation in time (+ r), belonging toit | 
mean anomaly of that moment. For.instance, we know that at a moment nit | 
moon attains a mean elongation of 96°, in other words that n is the -mean enl | 
moment of the 8th tithi: we also know what the mean anomaly, which wen | 
call M, of that moment is; lastly we know that the acceleration belonging: | 
that moment is + A in degrees or that the retardation belonging to that mom . 
is — R in degrees, so that the actual place of the moon at that momentni | 
96° + À, or 96" — R. But what we wish to know further for the purps | 
of Indian astronomy is the moment, let us call it X, when ihe moon's mz, 
elongation plus the acceleration or retardation belonging to that moment vi | 
together exactly equal 96°. VE ` 


196. The contents of the first ten columns of Special Tables II and III (p | 

79, 81 below) which ave all the material we have in Prof. Jacobi's and other es | 
ing tables will not enable us to solve this problem, and we shall have to attack? | 
a somewhat indirect manner, as shown in the remaining columns of Special We 
II and TIT. In doing so, we lay down, as our fundamental proposition, thal E 
dimat —— in days of the moment of an actual phase (which anomaly we ™ | 
e i yan) + the acceleration in fraction of a day, appropriate to that phase ke | 
— = mean anomaly in days of the moment of the mean phase. 4 l ( i 
Wil’ convince the reader that the same equation serves as a bridge 


76 
193. To construct a 


. between the mean ending moment and the a ing nt of a tithe 
o muc the mean anomaly at the I d eM and the a 
o Deed i, Actual ending moment of a rithi. We shall also use this id ail 
oe prange according to the above proposition and the above pee 
tions noted ibo ju noted in columns 5 to 8 of Special Table III and the 86 c. 
exactly similar column 10 of the same table. The formula for retardatio y 
7, namely, the mean anomaly of the moment of an actual phase th ; 


` om 
or M— r = mean anomaly of ihe ^ 


When tho me ef 
tithi is *287 day (column 5) W, of the moon at; the moment of an actual x 


š his i : tani 
0271 day (column 10). Ai a entity plus the acceleration due to tha of 
corresponding mean ee SE ; 18 the mean anomaly at the mom omal” 
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(1) For a meon anomaly, at mean tithi end, of “287 day + ‘0271 day or ‘314 day, the oquation is— 0271 day. 
DET SS —— 


D 3444 days + ‘2932 3:737 days " 2932 ,, 
3 Wi ” 6 889 x +4189 , — 7303 ,, SS — "4139 ` 
ts » š "ow 10:033 ,, + 2032 ,, 10925 ,, ^ — 2932 , 
5) ” ” 13:490 » - 271 ve 13:817 iD B —:0271 ,, 
(6) ” , 14064 = 0271 œ 14037 , ga 40271 n 
(7) " 17:222 —:72932 „ 16929 , o +°2932 , 


E 234110 , — 3932 Ü 23817 ” z +°2932 |, 
Cases (1) to (4) illustrate acceleration (8), while cases (5) to (8) illustrate 
retardation (r). 

These results are made use of in columns 11 to 14 of Special Table 1II. 

197. In the same manner columns 5 to 8 of Special Sun-Table IT, page 79 
below, for Brahma, siddhanta and Siddhanta Siromani, are corrected in columns 11 
to l4 for tithi equations; columns 15 to 18 (Sürya siddhünte) headed m are 
corrected in columns 22 to 25 for tithi equations, aud become m + a, m — r and 
are corrected again in columns 26 to 29 for yoga equations and then become m — 
I, m + a; and lastly columns 80 to 38 (first Arya siddhanta), headed m are 

. corrected in columns 36 to 39 tor tithi equation and become m + a, m — T. 
That is, the equations in column 10 are added to the uncorrected anomalies in 
columns 5 and 6 in order to form the corrected anomalies in columns 11 and 12 ; 
and the same equations in column 10 are subtracted from the uncorrected 
anomalies in columns 7 and $ in order to form the corrected anomalies in columns 
18 and 14 for tithi equations. Exactiy the same processes of addition and 

‘subtraction account for the transformation of columns 15 to 18 into columns 22 
to 25 (Surya siddhünta) and that of columns 39 to 33 into columns 36 to 39 
(First Arya siddhànte). The. case for addition becomes one for subtraction, aud 
vice versa, in the case of yogas ; as an example of this is shown the transformation 
of the uncorrected anomalies in columns 15 to 18 into corrected anomalies for 
yoga equations by the sürya siddhanta in columns 30 to 33. 

The symbols M, m, A, a, R, r, in the senses above explained, are retained 
in the headings of Special Tables II and III on pages 79 to 81 below, in order 
that the reader may be enabled to follow easily the different steps of the process. 
Tt will be seen that the equations in degrees in column 9 of both tables and in 
other similar columns are called ** A or R” and the equations, as decimals of a 
day, are called “—a or + r," because (1) the same quantities, when positive, 
are called A and r respectively, and when negative, they are called R-and.a 

. respectively, that is, an acceleration in space is a decrease of time: while. a 
retardation in space means an increase of time in passing from the mean to the 
actual ending moment of a tithi or phase: and (2) the combination m + & means 
that when an anomaly in days is m + a, the corresponding equation is — 8; 

` similarly, when the anomaly in days m — r, the corresponding equation is + r. 

From the 24 stages entering into various columns in Special Tables II and 
IIT and called “ anomalies corrected for equations,” are obtained; by interpolation, 
the diflerent stages required for Eye-tables, sections e to i, pages 171 to 194 below. 
For example, in column 11 of Special Table II (page 79), the equation corre- 

sponding to a sun’s anomaly of 123-20 days is — 1177 days and the equation 
corresponding to a sun’s anomaly of 127-02 days is —1262 day. From these 
anomalies and equations we derive by proportional parts, 


Gig anomaly. Equation. 
123:35 day — -118 day (1). 
126°94 day — ` -126 day (2). 


Between (1) and (2) we proceed to interpolate, again by proportional parts, 

the anomalies corresponding to the following equations : — -119 — -120 — -19] 

— 122 — :128 — -124, and — *125 as in Brahma siddhanta, Eye-table h for 
tithis, page 193 infra; the same device is used in regard to moon’s anomalies and 
equations—Special Table III, page 81 and Eye-table e to g, pages 171 to 

192:below. 

` 198. The anomalies and equations of the moon for nakshatras, Eye-table, 
section f, are not shown in Special Table IIT, because they are dealt with in 
exactly the same manner, only with a different scale of conversion, as stated 
elsewhere, paragraph 40, page 14. Equations according to the second Arya 
siddhanta are aiso shown in Special Table III in order to bring out the fact that 
` they differ from equations according to the first Arya siddhanta only in the fourth 
decimal’ place, and that, therefore, separate anomaly and equation tables for the 
second Arya siddhanta are not necessary. x 
20 
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82 CHAP. 1V.— CONSTRUCTION OF TABLES ; SEO. IV; PARAS, 199—209 


y.—Computation of number of days comprised in each sola, month, 


— btained from tl 
i solar month are obtained trom the num 
Gr me ——— of each sankranti entered in — f 
Lane “The manner in which these days are fixed is by no means simple ; tt 
— stood with some little trouble by reference to special Sun-tahy ity 
be preset above. It will be seen from that table that the sup. a Wi 
fe e eat of commencement of the mean iolar. year EX 4200 was by ve | 
siddhdnta 2827814", and that the sun? suae for a oe Ponting ae} 
K.Y. 4300 was 232:7289*. The difference 1s or a hundred yearg adi 
for two-thirds of a century, Consequently actin "ëmer of Mean M 
vear K.Y. 4267, the sun’s mean anomaly was 4c - The equation Ai 
anomaly, d 


j a in degrees is, according to special Table I and all the ayp D 
9-1385° ; pied Dikshit, for some unaccountable reason, as admitted by) thori, ] 
author, Mr. Sewell, at page 15 of his Indian Chronography, adopted 9; méi | 
as the éodhya by Sürya siddhanta for K.Y. 4288. ‘The figure adopted i 
Dikshit will not become true for Surya siddhanta till somewhere about ir | 
K.Y. or A.D. 7000. Mr. Dikshit must have had some reason for this extraordin 
assumption, but it may be presumed, in the case of such a well-known Systema | 
Sarya siddhánta, which had been im use for hundreds of years, that there uM 
general consensus or tradition among Indian astronomers as to the number; | 
days comprised in each solar month, and that Mr. Dikshit adjusted his figures; 
some way to suit the general tradition. In any case, it would be, very Unger 
attempt to recalculate the lengths of the solar months so as to suit the ges) 
Sodhya for K.Y. 4238, and to run counter to what must be presumed to bet. 
traditional lengths of the solar months under the Sürya siddhanta; ali 
object of the present work is to expound in plain language results acted a} j 
Indian astronomers and calendar-makers during the epigraphical period, mí 
correct those results on account of any error, real or presumed. H 


200. It being given, then, that the mean anomaly of the sun at 0 day e 
solar year in K.Y. 4267 was 782:73241 and that the equation for this anomale | 
Sodhya in degrees was 2'13944°, therefore, the mean anomaly of the sun at 0i; 
true solar year was 282-78241° — 2'13944°=280:59297°. From this we havet : 
following successive stages of anomaly and equation, which enable us to calal: 
the moment of entry of the sun into each Sankranti by Sürya siddhanta. liv. 
be seen that all the stages of the anomaly and all the equations given below 
extracted from Professor Jacobi’s tables reproduced in columns 1 to £ andlit; 
special Sun-table IT, pages 79 aud 80 supra. | 


— — ENS | 
Sun's anomaly, Mean longitude of — longitude dp | 
sun in degrees, Equation in degrees, | True long ] 


A ELE ST A ee AD 


280-59297* | 
SOT ge Xp ~ 213944 ++ 2139440 o) H` 
311-95000 “| + 276759 | T 173472) me 26502311 e ` 
341:25000 wi + 2851759 -+ 1:64555 j -08917° 3016814! | 
345:00000 SS + 5851759 + '71055 BESCHE i 
1125000 A 62°26759 + ‘57333 62:84092 e 
15:00000 ee. 88:51759 — 49978 . . 88'08481 i 
4125000 we 92-26739 — 457233 91:69420 
4500000 e 11851759 | — 144039 11707120 | 
7125000 e 12226759 — 154917 ` 120°71848 I 
76:00000 ` Al 14861759 — 206278 1464948. 
10125000 vs 152:26759 — 211305 15016465 
105700000 ‘ws 17851759 — 918144 ` 17688315 
13125000 ` 18226759 — 210305 18016454 
13500000 2051759 — l'e4555 206:87205 
161-27 000 212:26759 — 154917 3107186? 
16500000 23851769 — 41085 -297-80705 
19125000 242-26759 — 5:333 24160490 
pe pant 268'51759 + :43278 268-956081 
22500000 27226759 + 57283 2728100 
Py 00 ° rr hes SS + 1°44639 2999099 d 
zg. ... T aan = — 7 9 . 3:81 
251:25000 ce - 32476759 | T 154917 $20: 


DO * 6 781 ; | 
F z 32861759 | T Zoe Zeg S 
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201. Our object being to discover the moment of the Indian solar year when 
the sun enters each sankrünti, i.e., when his true longitude is 30°, 60°, 90°, etc., up 
to 360°, we shall first endeavour to find out when exactly he reaches 30° true 
longitude. We see from the first two lines of the above table that when the sun 
reaches 26°50231° true longitude his mean longitude is 26:50931° — 1:73472^, 
and when-his true longitude is 30:16314^, his mean longitude is 30°16314° less 
1:64555°. As these figures are taken from two successive stages of the sun's 
anomaly according to column 4 of Sun-table II (page 79 supra), his equation at 
any point between the two stages is assumed to be in proportion to the difference 
between the equation of the first and the equation of the second stage. In other 
words, when the sun reaches 30° true longitude, his mean longitude will be 

= 80°— (1-645554--16814 x cias) 

= 80°—(1-64555-+-- 16314 x 024858) 

= 30*— (1:64555-]-:00397376412) 

= 30°—1-64958° 

= 28-35047° 
This then, viz., 28°35047° is the sun's mean longitude when his true longitude is 
30°. In order to know the number of days of the solar year that must have 
elapsed when the sun reaches 2585047? mean longitude we must find his distance 
at this moment from the point when he commences the true Indian solar year. 
We know that the distance from the latier point to 0° mean longitude is the 
sodhya in degrees, i.e., 2:13944^. "Therefore the sun’s mean longitude reckoned 
from the commencement of the Indian solar year to mean longitude 28:35047° 
= 28'85047? + 2:13944? = 30:48991.? 

(1) Now the sun takes — or 1014607 days to travel one degree of 
mean longitude. , ; 

— For 30°48991° of mean longitude he takes 30:48991? x 1:014607 = 
30:93527011587 days. This is the number of days consitituting Mésha month 
(Tamil Chittirai) according to Sürya siddhànta. 

Dikshit's corresponding figure is.30:93527 days, which is identical with the 
result reached by the present method. 

For the remaining sankrüntis we may omit the explanation which is the same 
as the above and simply give the working. 

(2) When the sun reaches 60° true longitude, his mean longitude is 


60°— (157383 + 2-84092 x usn) 


361278 

= 60°—(:57988 x 254092 x -0879868) — 60°—(:57888 -+ -1079082) 

= 60°—-68124° = 59:31876. ` 

Now (59:831876?-- 2:18944°) x 1:014607 = 6235594021954 days 
Dikshit’s result — 62°3555 days — - 


Difference 0004 day 
(8) When the sun reaches 90? true longitude, his mean longitude is 


90° + ("57388 —1:69426 x sssr) = 90"—(57888—1:69426 x 038995) 
= v0? + ((57838—:06595) = 90? + 50738? = 90:50788°. 
Now (90?-50788 + 2°13944) x 1:01407 = 94:00011209974 days. 
Dikshit's result = 94:00098 days. 
Difference :00017 day. 
(4) When the sun reaches 120? true longitude, his mean longitude is 
120° + (L64917 — 071849 x zoma) = 120° + (1:54917, — -71842 
x *02819°) ' 
= 120° + (1:54917 — -02015) = 190° + 1:52892° = 121:52899°. 
Now (121:52892 + 2:13944) x 1:01461 = 125:475154 days. 
: Dikshit’s result = 195:4755 days. 


i Difference *0004 day. 
(5) When the sun reaches 150° true longitude, his mean longitude is . 
150° + (2:10805 —:16454 X EA = 150° + (210305 — 16454 ` 
x 010855) e 
= 150° + (2:10805 — 001786) — 150° + 2:10127 = 152°10127°. — 
Now (152:10197 + 2:18944) x 1:01461 = 156-494167 days. 
. Dikshit’s result = 156°49417 days. 


E 
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° itude, his mean : 
(6) When the sun reaches 180° true longit longity 


m deis 
180° + (2'10805°-+ 16454 X sqssg) —180* + (2.10308% | 


D d ! 
X *0083*). 1 əo 
108059 + 001866") =182"10442°, 
EC x 101461 = 186935663 days — 
Now (182 Dikshit's result = 186-98555 days. 


7) When the sun's true longitude is A0 ma ae longitude is | 

(7) 210° + (1:54917 + °71842 X sera) =210 ur (154917 + T1849 | 

09638 x '26 ° " | 

m 310" 3- Gees d "06924 x “267 = 210° + 1:54617° + 018094: 
== 911:56719*. ; 

— 9 + 2:18944) x 1:01461 days = 21682888386 

Now (211756719 + E result = 216-89888 


TO 
days, fm 1 
(8) When the sun's true longitude is 240^, his mean longitude is 

j 240° + (91838 + 169426 + 18724 x y.) D 
= 240° -+ "51888 + 169496 + “085295 — 240° -+ -573539 4. qus. 
= 24063813. ! | 

‘ "63313 + 2:18944) x 1:01461 days = 246:319477 d 
AE e T ; Dikshit's result = 246:31916 4 


ays. 
ays. 
(9) When the sun’s true longitude is 270°, his mean longitude is | 
` 270° — (57388 — 284092 x egal =270° — (57388 — $849 | 
x (03613) — I 
= 270° — (57883 — :10268)° ——6 (0? = SE, E 
Now (269:52980 + 2:18944) x 1:014 ays = 2'75:6; days, | 
A Dikshit’s result — 275:68694 days, | 


(10) When the sun’s true longitude is 300°, his mean longitude is 
| 800°— (1:54917°—8-381676 x 88») — - * 4 
= 800° — (1:54917° — 3:81676 x 02668) = 300°—(1:54917°—"1018 | 
298°55266°, | 
Now (298-55966 + 2°13944) x 1-014607 days = 805:084309 days | 
-Dikshit's result = 805:08499 days. — | 


(11) When the sun's true longitude is 380°, his mean longitude is 
380*— (2.062789 — -58037 x tuse | 

= 830° — (206278 — -58087 x 01287) c CAM 

— 380° — (2:06278° — -QU747) — 830°— 2:0558] — 39794469 ai | 
Now (82794469 1 213944) x 1-014607 days = 384-90566880 | 
Dikshit's result — 884:90599 daJ | 


I] 


(12) We know that when th 
865'258756 days of the Indian sah 


led list Showing the duration of solar mon or | 

e sun in Mr. Dikshit’s His. ian, Astronomy " 
where else. The Writer, therefore, used for bie e CR EA ihe ed 
Cl for the Strya siddhanta, taking of cour de 
tion of solar months by See Ge (page 79 supra and 7960 wii 


sii KA the resulta re he arrived at the following results, with whio? oth 
epoc ah Epig | 
expected with investiga: 9 seen that the results approximate as 010881 pif 
d dif. erent writers WOT. from do” 
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Siddhanta Siromani. 


Actual variation 


Day of Indian solar yoar when By tho author's By Mr. Mr. Sowoll's 


Mr. R. variations for of column SE 
un eni E : k : as compared with- 
8 ters. method Sewell’s mothod K.Y. 4200. — 3. 
(1) (2) (3) (4) E eri (eee 
——————————MÁ G9 ' 0. 
i DAYS. | DAY8 FRACTION oF EES FRACTION OF DAY, 
Masha sankrünti = ... ses See 0:000 D : tae E 
Bishabha sankrünti wo n 300109 809100 + -00039 | + 0003 
Mithuna sankrinti Jn a c ves 62:3111 62'3092 + "0019 + ‘0019 
Karkatako sankrünti ... — ... C. op 935312 9392984 + '0017 | + 0014 
Simha gankrinti cee Mery ee aq 125 4213 125'42065 + 00027 | 40006 
Kanya sankrinti cet db o X5 up 156:4805 156*18100 — 00072 ' — 0006 
Tula sankranti e en 186-9562 186 95819 — *0014 — C620 
Vrischikasankrünti ` ` ve  .. ves . 216°8699 216:87306 —* U034 — 0032 
Dhanus sankranti — ... Be * = 2463774 241038104 — "9029 — 0042 
Makarasankrünü — .. ^ .. ... SS 275-7160 275-7201 — ‘0083 — "0011 
Kumbhasankrünti ` — we  .. ... 3051533 805°15744. — 00105 , — *0041 
Mina sankrünti E P gës EN 3349385 334/9424 — *00014 —* 0039 


N.B.—The samo method was used to determine the lengths of tho solar months according to Brahma siddhanta 
which are entercd in section a, of the Brahma siddhünta Eye-table. 


Seorion v.-—Oonstruction of Sunrise table III. z 

203. The moment of sunrise for any latitude and longitude in India can be: 
ascertained by means of Table III based on the rules and table of asus given by 
Professor Jacobi in Volume I of the Epigraphia Indica. Professor J acobi has 
himself given detailed tables for sunrise in Volume II of the same publication, but 
the results achieved by means of those tables can, it is believed, be more easily 
reached by the present Table ILI. For the purpose of determining the equation of 
time for each day of the solar year, the sun’s equation of the centre, according to 
Eye-table h was used, with the sign changed: likewise the asus given in Profes- 
sor Jacobi’s table and reproduced in paragraph 125, page 44 supra, had to be: 
suitably modified. 

Thus (according to Professor Jacobi's table) in the 10th degree of northern 
latitude 30 degrees of sign 1 of the zodiac take 1544 asus or 1544 x 4 seconds. 
of time to rise ; or in lunation-longitude, 
| el X 29°53059, or 2:46088 units of space take 1544 x 4 seconds of 
time to rise; 
E = 1944 X 1:62 = 2,510 seconds. 
This 2,510 then, is the factor by which each day's equation of the centre according ` 
to Eye-table h should be multiplied (solong as the sun is in the first sign) in 
order to give that day's equation of time. : 

And generally, all the asus in Professor Jacobi's table were multiplied 


by 346088 — 1°62, and the factors thus obtained were multiplied again by each 


day’s equation according to Eye-table h in the present work : the result was 
each day’s equation of time in seconds as entered in Table III of this work. The 
same result could of course have been arrived at directly from Table IVC 
* Sun's equation in degrees for each day of solar year. ” 


204. In the present Table III, the moment of sunrise for any day of any 
solar year is obtained by simply adding a figure in the column * Tropical longi- 
tude” to the figure opposite the given day of the solar year in t e column 
** Equation of time" ; and the result is the correction, in seconds of time, to be: 2 
applied to mean sunrise at Lanka (6 a.m.) to determine the local sunrise for the: 
given latitude. 


-. 1 unit of space takes 


SxorIoN vi.—Determination of test titht by different siddhantas. 


Eaample.—Ashadha $ukja 12, Kaliyuga 3585 (expired), A.D. 484. 


205. A single test problem, the'same as that worked out by Mr. Dikshit in the 
Introduction to Dr. Frggz's Gupta. Inscriptions as well as by Professor Jacobi in. 
+ 22 
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; j trate the abso] 
Indica, will suffice to demonst olute rei. 
impli "ocesses as carried out in the reliabij; | 
and extreme simplicity of ake sore pi moment of Ashddha ju jl, eet wal | 


. d dog, 
: i i t has to be dete dag p 
ed), A.D. 484. The ending momen IP determina, à 
Ter Tum and D KL d» latitude and longitude of Eran (Lat. 24». Long. véi l f 
— 0 be worked out, first according to the Siarya si dài Wi 
st Arya siddhanta, and then according to Sid Dee | 
1 hh 


à Sürya siddhanta. ` 
BEE 


— — 


Moon’ | 
d 1 . nS me 
References to tables. i | Days of solar year m qaya "tap | 
—— n AAA — M 3 
(Table II): Kaliyuga 3585, A.D. 484, * March 18:2212. — a 
iret moon in solar yoar az ... mn eee T" x 2 
—— y: Ashidha śukļa 12 .. 70'8734 š 16704 


952084 20958 > 
o4 — Kn, 
Eye-table h: Cie Eqn, for 95:26 days of solar year = ove = — — 
Eye-tablo e: 9 Eqn, for anomaly of 20212 days = ... du + *4138 | 20:219 
+ *8684 + "3084 
* English th, day, and fraction of day marking 95:6318 | 
— — — of solar year ... .. * Marck 18'2212 | 
113'8530 


— — a a — | 
Our result is : the tithi ended at -8530 of a day, i.e., (by Table VI) at 51 ghafi | 
kas 11 palas on the 113th day of the English calendar, counting from lst Mard | 
206. The reader will be pleased to note that this absolutely correct resalt fo | 
the ending moment of a tithi is obtained by simply adding up six or seven figure | 
from Table II and the Eye-table and that absolutely no other process is require ` 
for any tithi in any year. 

Now, by Eyv-table section q, the 113th day of the English calendar, counting 
from 1st March, is 21st June; : | 

by Table VI, ‘3530 of a day — 51 ghatikas 11 palas ; 

we arrive at the week-day as follows :— 
Ge? ; 


by Eye-table j 
co-efficient of A.D. 400 .., 
co-efficient of odd year 84 t0 
co-efficient of June QNT — 9 | 
day of the month ... eae A) | 


26 | 


Since 26, divided by 7, leaves remainder 5 — THURSDAY, the final answet | 
Tuurspay, 2ist Jung, A.D. 484, 51 GRATIKAS 11 razas after mean sunrise at | 
Note.—This is the absolutely correct endin mome: i ikshi fest ` 

DE omvety nt, c : but Pro 
ie gu tie ran Ir dg et ig Da p PUE 
must be added to © s Anom. before ascertaining Gre Eqn., just as ©’s Eqn. is in the actual W | 
“ing supra, added to Cs anom. before ascertaining de š ice | 
seldom required in practice, since the error on this account can nover exceed 6 palas. d j 
1 


i 


nde 


| 

| 

We turn to Table III and brin down th : 94° cont Í 
sponding to the 94th day of the Solea GE for al ander Janus, the ew 
corresponding to the 95th day for the equation of time x E 1 


* Note.—In the solar year, K, | 


Y. š = 
longitude because in K.Y, 3600, i 3585 we make'no correction f 


Am 
or the diff ue sidereal 9D gje 
“Cv only 15 years lator, the (^y sidera SE e 3 tropical WE 
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(1) Equation of time (95th day) : + 148 seconds of time. x 

(2) ©’s tropical longitude (94th day) : + 2,647 seconds of time. 

(8) To these figures from able IIL we add the time difference for the 
longitude of Eran (--2:53 degrees Ujjain longitude), namely, + 2:53 x 240 or + 
608 seconds of time. Total: + 148 t+ 2647 + 608 = + 3,403 seconds of time. 

Now 3,408 seconds of time, divided by 60, are 56 minutes 43 seconds or ‘0393 
-of a day. Adding this to the mean Lanka time already arrived at, viz., °8529, we 
obtain, as TRUE LOCAL TINE at ERAN for Ashadha $uk]a 12, Kaliyuga 3585, '8922 of 
:& day or 58 GnATIKAS 32 paras which is exactly the same as Mr. Dikshit’s result at 
page 157 of Dr. J. F. Fuxgr's Gupta Inscriptions. 


208. According to first Arya siddhintu—same tithi calculated by other sid- 
-dhéintas.—Mr. Dikshit (loc. cit.) worked out the ending moment of the same tithi 
by the Brahma siddhanta, the Siddhanta Siromani, and the first. Arya siddhanta. 
It will be shown, in the illustrative examples appended to the Brahma siddhünta 
Eye-table that the results for the above tithi according to the present writer’s 
method agree identically with Mr. Dikshit?s results for Siddhünta Siromani as well 


“as for Brahma siddhünta. It remains to test the accuracy of the present method 
by the first Arya siddhanta, 


Commencement Sun's anomaly. Moon's anomaly. 
d of Ind. Solar Year, “ 
A.D. 400 ... ... March 17:49805 x 23:82154 -. 21-4181 Equation. 

-84 years ... T" — 72917 — 0:55681 ve 184954 
24°37885 +. 243783 
59°2918 

5°1092 (2 anomalistic 

— — months). 

41826 
Eye-table y Ashüdha Su. 12... YA 3x 70:8734 15:704 
Š March 1829992 — — ... 95-0517... 19946 
‘Sun’s Eqn. for 95:02 days — 0429 


19-903 z Eqn. + 4111 


Sun's Eqn. for 95°62 days + AU (Vs Eqn.) ©’s Eqn. — 0441 


+ ‘3670 
‘Sum of G's + de Eqn. -. +8670 ... Soc ax, 


+`3670 ——— 
` March 18:2222 


March 113:8409 


The tithi ended according to the present method at “8409 of 
-50 ghatikas 27 palas after mean sunrise whereas Mr. Dikshit's result for the same 
siddhanta is 49 ghatikas 48 palas, a difference of 29 palas. This difference, 
though ordinarily negligible, is somewhat surprising when it is considered that 
by three other siddhantas the present writer has reached results identical with 
Dikshit’s and if only for this reason, it requires explanation. 


209. 'U'heexplanation isto be found in Professor Jacobi's statement at page 450 

of Epigraphia Indica, Vol. I, that the distance of sun from moon is the same in Arya 
88 in Sürya siddhanta up to K.Y. 8600. The distance of.sun from moon is the 
same as the mean ending moments of tithis. Thereason for this assumption may be 
‘conjectured to be this, that the Indian astronomers of the sixth century A.D. were 
‘content to rely on the Sarya siddhanta for retrospective mean calculations, there 
being no objeet in making them separately by the Arya siddhinta. If we make 
‘this assumption, we have to go back to the figures already worked out by the 
Surya siddhanta and adopt 95-2684 as the interval from the beginning of the 
Solar year to the end of Ashüdha $u. 12. From this we must deduct the difference 
between the Arya and Sürya siddhanta Sodhyas (2°1707 minus 2:1468 =) -0989 
‘day, because the Sürya siddhanta true solar year begins -0239 day earlier than 


the day, i.e., at 
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- 'ddhünta true solar ear and, therefore, the interval fr d 
the Arya siddhànta tr a siddhanta year to the mean ending moment E he - i 


mencement of the Ary: j 
must, cæteris paribus, be less by 0239 day. š any fi ; 
Then our figures by KA ea D ill p —— x | 
ement of Ind. solar year 4.U. : — — cee March tog 
MO or infeeral up to Ashadha § 12, 95:24634 days less 18 "än ` 
0289 day =_... E — see déi Ka TE 
Sun's Eqn. by Arya siddhanta for 9524 days = — 0418. 5 SCH 
Moon’s Eqn. will have to be modified by adopting Sürya i 
siddhanta figures so far as tithi ending moments are 
erned. — 
Moon's anomaly for the ending moment of tithi will there. 
fore be— ANY 
. A iddhinta, fig. on page 9/).—* s An. at commence- 
e dian (Baga machen ne EE SH of the Indian solar year. | 
13:4954 (Arya siddhinta, fig. on page 87).—BHye-table p, addi- | 
tion for 84 years. | 
243661 (e, 24:8900, Sarya siddhanta, figure on page 86 for | 
interval between commencement of Indian solar year and first ` ` j 
new moon in solar year less sodhya difference, 0289.) | | 
15:764 (Eye-table y, addition to Cs anomaly for Ashidha, $ukla 19. | 
75:048 | 
55:109 (two auom. months). : | 
19:984 
— '0418 (C's eqn.) 

: . 19:892 days. . | 
¿g Eqn. for this anomaly is + ‘4110. — . | 
Sum of ©’s and «s Bong, + “4110 — 0418 * e on KH 

March 1158, 


The ending moment of the tithi is now “8299 which is 49 ghatikas dë 
and is identical with Mr. Dikshit’s result (page 157 of Dr. J. F. Frets Gif | 
Inscriptions). | 


E 
Sxotion vii.—Construction of Tables for nakshatras and yogas—Bye-table, — | 
sections S to X. | | 

210. The method of using these tables having been already explained (pt 
graphs 57 and 58), it remains to state how they were constructed. A 
The longitude of the moon may, for many purposes in astronomy, be ami, 

at by the formula (moon's longitude — Sun?) + sun’s longitude = `i 
longitude. “Moon's longitude minus the sun’s” is the tithi ; and at the dt, 
moon in the solar year, as at any other new moon, ** moon's longitude — 
= 0. Therefore at this moment the sun's longitude is also the moon's longt 
and to determine the nakshatra appropriate to this moment it is only Wu 
to convert the sun’s longitude into days of the solar year. The sun's longi, 
reckoned from the 0 point of the mean solar year which is later than the Kl 
of the ordinary or true Indian solar year by the Sodhya given in special sun. i 
pnus chapter (page 78). We follow the Sürya siddhanta for which the p) j 
conting on jus authority of Mr. Dikshit (paragraph 199 supra) is 9.170694 daj’ 1 
ied Sëch . The sun's ‘mean longitude in days is, therefore g a 
ment of the Le Ee ee is the interval in days between the e 
This can be AY iit is Sou dA tho solar ing ch 


i 2 t à 
formula by ‘9856, which i degrees of longitude by multiplying ” jj 
day or WA 280° Which is tho fraction of a degree accomplished by the a 

y 855726578 Je 


Now this being also th i 
moon in the solar Se we Haver iuo 


w 


gitude at the moment of the M 
at the rate of 18° 90' for each naksh ` 
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following expression for the number of nakshatras and fraction of a nakshatra 
completed at this moment :— 
` (6—2:170694) x -9356 
18-88? 
When + is a maximum, i.e, 295380588 days, the above expression becomes 
26°966016" — 40°— 139:033* L , 13:033. 
19888 --. Sgn EE 1333' : 

because 3 nakshatras cover 40° of longitude and 26:966016? are equal to 40? — 


i 27-32166 
18:088". Since a degree of moon's longitude is accomplished in 20599160; See or 
"0759 of a day, the time required for 13:038? to be accomplished is 13:033 x ‘0759 


= ‘9892 of a day. In other words when i is a maximum, the interval from the 
first new moon in the solar year to the ending moment of the 3rd nakshatra or 
Krittika is 90892 of a day. "That is why section S of tho Eye-table (page 156) 
opens with the entry **3rd nakshatra “9892 of a day" ard the mean 
ending moment of every successive nakshatra is arrivel at by successively adding 
1*01191 day, the mean duration of a nakshatra. 


211. This is the shortest interval from first new moon in the solar year to the 
ending moment of nakshatra Krittika: for it will be seen that as i in the above 
expression is diminished the remainder arrived at by deducting (i — 2-170694) 
x :9856? from 40? will be increased, in other words the interval from first new 
moon to end of nakshatra Krittika will he increased. The figures in section t of 
the Eye-table are arrived at by substituting 1, 2, 3 up to 29 days. 
for i in the expression (i — 21 70694) x -08506?. 


212. Similarly, for yogas the formula is, (moon's — sun's longitude) + 2 x 


sun's longitude = moon!s yoga longitude; and the Yoga-table, section v of the 
Eye-table, is constructed accordingly. 


218. It will also be seen that the main difference between the nakshatra and 
yoga-tables for one siddhanta and those for other siddhantas arises from the 
difference of Sodhya. 


23 
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| | TARY AND E 
CHAPTER V.—PLANETS, PLANETARY OLIP 
CHRONOLOGY. SE 


gang i.—Caleulation of planets’ mean, and geocentric places 


214. The mean sidereal periods, used in Table IV, are those | 
— astronomy adjusted, as explained below, to the Indian siderea] ELS | 
following table compares the sidereal period of each planet, by Sürya saach i 
without bija, with that adopted in this work as well as with the results of 
astronomy. <A full explanation of the difference between columns s ang | 
furnished in paragraphs 217 to 220 below :— dE 


Surya siddhünta Modern S 
Planet. without bz;a, astronomy Fig aL ado 
. (Enoyel. Brit.). * Work, 
Col. 1. Col. 2. Col. 3. Col. 4, 
J Days. Days. . D he 
REANO i ser cs 680:99749 086:979702 3 
— Ee Deen e 87:969702 87:969253 KE 
HEES eer Leni ` vn . 1812908 433258479 4932900" 
Viu s. E AS 294:098568 224700798 9247017 
..- 10765:7780 107592310 10761-2792. 


Satorn' ... I ... ... 
215. In the first place it was thought unnecessary to observe in regard | 
planetary sidereal periods the same sorupulous adherence to Indian authori. | 
which is incumbent in the case of the solar year and the synodical month. In à | 
nezt place, the difference between Indian and modern astronomy in the length 4 | 
the sidereal year results in a slignt displacement of the starting point of India | 
celestial longitudes, which displacement amounts to 7’ 4°96” in 50 years ad | 
should be added to the precession,* amounting at the present epoch, accordinri, | 
modern astronomy, to 41’ 52:27” for fifty years. The total difference bens | 
Indian sidereal arid modern tropical longitudes is thus 48’ 57:23” for 50 year | 
a Ja SE Mea Bhiskara’s estimate of the precession, 59-9007” per annun, | 
> s j 
216. If the slight annual displacement of the zero point of Indian longitude, | 
which is a practical postulate of Indian astronomy, however unreco ie it | 
EE is applied to the sidereal places of planets, their mean sidereal period | 
} eve m. eee in ues N of paragraph 214 above. _In this mam | 
Ane will it be posible to apply to tho planets the same precession asi apii: 
5 purpose ot converting sidereal into tropical longitude. 


paragraph 297 below are made; but the difference wi i | 
I be ; 1 will generall f light, vil 
there is an obvious advantage in having for every Possible o dgio ade each P | 


217. The reader may be desirou : : : E 
: ; s of being furnisl i hat fulle | 
See zi He — * the slight SUE dps uns “of "he = poit | 
13, page 499, th 1 — Encyclopedia Britannica, 11th edition, VOW 
SS E engths of the sidereal year in Indian and i dern Europe! | 
asi 10my are compared as follows een an m mo 


Sürya siddhanta, 365d. 6 i | 

: 3 ` hrs. 12 mi 56 

odern astronomy 363d. 6 Ke SE E ] 

a day. When the sun has c sidereal year is ' I 
š — š leted i : modi. 
astronomy, he is still as on ected & sidereal year ‘according to 5 
yo: 9 4 f sumed in the Süryasiddh&nte to continue to move On d 
e he describes, by modern ast i 
f : Tonomy, -98560 . = 00280", 
of a degree. In consequence, the 0° point of iss MERE. whi d 
heavens, is actually shift 


* An investigation of the i je : 
1iongitudes will be í, Precessional correction, necessar : : n tor 
astronomy," Onna in the second paper in the appendie Ode ees brain applied t "i 
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year, so far as the sun is concerned, by ‘002861 of a degree. For 1,400 years this 
shift amounts to 3'3054 or a little less than 33 degrees. If, according to the 
general opinion of historians of Indian astronomy, the sun was at the 0 point of 
longitude and in Zéta Piscium on or about 15 March A.D. 582, his present 0 point 
in A.D. 1932 is, according to Indian astronomy, 3} degrees to the east of Zéla 
Piscium. i 

218. The practical consequence of this shift is that a planet which was with 

the sun in Zeta Piscium and in 0? longitude on 18 March A.D. 532, and which 
“during the last 1,400 years has, by modern astronomy, completed a certain integral 
number of revolutions, must in A.D. 1939, i.e., at the end of exactly 1,400 years 
‘and exactly at the end of the last of those revolutions, be ex hypothesi with the sun 
again in Zeta Piscium ; but in Indian astronomy such a planet would still be 3X 
‘degrees short of a conjunction with the sun, because the sun's 0 point of longitude 
had in the interval of 1400 years moved 33 degrees away to the east of Zeta Piscium. 
Now the 0° of longitude must in any system of astronomy be the same for the sun 
-as for the planets, as otherwise we would be in hopeless confusion in investigating 
their relative positions; and therefore it is inevitable that any conventional 
lengthening of the sun’s course in order to reach his 0 point of longitude- should 
entail a proportionate lengthening of. the sidereal course of each planet. We will 
now proceed to study the exact amounts by which the sidereal periods of the 
different planets have to be lengthened. 

219. Mars.—The period of Mars’ revolution is 1:88082 sidereal years (modern) 
and to keep up with the Indian sun, Mars’ revolution must be carried forward by 
1:88082 x -002261° = -00441 degree, before Mars cau be said to have returned to 0° 
longitude. Now Mars’ motion (modern astronomy) being 1:9088 days per’ degree, 
the lengthening of the sidereal period of revolution in his case is 1:9083 x -00441 

= "0084748 day. 
Add Mars’ modern sidereal period :.... .. 686:979702 days. 


Total sidereal period for Mars, required by 
Indian astronomy ... d e 686:988177 days. 

That is, if we fix the sidereal' period of Mars at the figure last arrived at, we 
shall, it is true, not arrive at his true mean sidereal longitude for any given year, 
particularly for remote years, but the correction to be made in order to get either 
his true mean sidereal longitude or his true tropical longitude will be the same as 
in the case of the sun. For the remaining planets, the working is given below 
- without the explanation which is the same as in the case of Mars. 

Mercury.—Rate : "2444 day per degree; “2408 year for one siderenl revolution (mod, 


-astron. : 
) "2408 x "0023861 x `2444 day = ... a een -. 000139 day. 
Add Mercury's sidereal period (modern) ... es wu 87:969256 (mod. astr.). 


Total required by Indian astronomy — ... ...  ... 87969395 days. 
Jupiter.—Rate: 12:035 days per degree; 11:8618 years for 1 sidereal revolution (mod. 
-astron.). ‘ 
11:8618 x :002961 x 12:085 day = eo Ses ere 0:83705 day. 
Add Jupiter’s sidereal period (modern) ... ve S. 4992:5879. 


. Total required by Indian astronomy e. 05e e  1932:92495 days, 


Venus.—Rate: “6242 day per degree; '6151 year for one sidereal revolution. 
6151 x 002861 x:6242 day = ..  ..  ..  .. 00009005 day. 
Add Venus'siderealperiod (modern) ~... ...  ... 224700798 (mod. astr.). 


Total required by Indian astronomy — ... vu — ... 224°701704 daye. 


— 


Saturn.—Rate ; 29:8864 days per degree; 29:46 years for one sidereal revolution. 
29:8864 x 29:46 x :002861 days = 41 ee NE 207855 days. 
Add Saturn's sidereal period (modern) ... aj .. 10759:2010 (mod. astr.) 


Total required by Indian astronomy es on 10761:2795 days. 


—— — — 
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ill stri reader that the result of adopting periods 
220. It will strike the d in Indian astronomy must be that in pi Povo 


— e 
differing — SE WA  onaiderable divergence between the mean lo, Sn béi | 
of time ther CH with the aid of the Lphemerts and that, for instance, Ge u NE 
Pe Indian record. To guard against such divergences, it is En, I 
D tabulate them from epoch to epoch, so that in a piven cune We may know y | 
to expect in an Indian record. This isa — M a should Certain] WW 
be neglected by an investigator and it will be ound rom the smal] Si he 
paragraph 297 infra that the necessity for such a correc don has been fork 

and the table is made good use of in the insertion of Rama’s horoscope | 

which the final result is set out in paragraph 300 be ow. See also Table el 

991. After settling the sidereal periods of revolution „of the several plan, 

which are necessary to bring Indian astronomy into line with Modern result $ 

have next to settle the exact quantity by which the mean longitude of each i | 
. is increased every year. ‘The best method of ascertaining the annual motion Wa 

planet is to take 2 long synodic period, the longer the better, that is, a Period " | 

which the sun and the planet in question come very nearly together. An exam | 
. will illustrate what is meant. : 


999. Mars’ period for 198 revolns. = 198 x 686-9882 . ., days. = 132588723 
808 Tndian solar sidereal years = 908 x 365:258756, = 1895899380 d | 


ears — 193 revolns. of Mars + -2060 1. 
Mar movement in ‘2060 day —-:206 x :524 = -107944 degree and 198 a 
tions = 198 x 860 = 69480 degrees. 
^. In 868 Indian solar years, or 198 Mars’ revolutions + 2060 day, Mars’ moveng; ` 
is 69480107944 degrees. 
69180°107944 


. In one Indian sidereal year Mars’ movement = "ses = 191405258 degrez B 


Mercury: 1,474 revolutions of Mercury = 1474 x 87:96939 = 12966688086 days, 
$55 Todien sidereal years = 355.x 9605:258796 ... ..1290666-8585 day. 


A 855 Indian solar years — — 1,474 revolutions of Mercury — -02236 day. 
Mercury's movement for "02236 day = :02236 x 4:09233? = -0615045 degree. 

Since 355 Indian solar years— 1,474 Mercury’s revolutions — ':091508/- | 

5806394084955 degrees of Mercury ; ; 

. In one Indian sidereal year Mercury's movement = 5306389:9084955% --95- | 

1494-76080562°, which (casting out multiples of 360°,) is the sama 

5476030562". 3 

Jupiter : 181 revolutions of J upiter = 131 x 4832-92495 days = 567618°175 days. 

1554 Indian sidereal years ... iss * — ... = 567612'108 days. 


I 1554 Indian solar years — 131 revolutions of Jupiter — 1-067 days. 
Jupiter’s movement for 1:067 day = 1-067 x -088087° — -088658729 degree. ; 
^. 1554 years—(181 x 860°) — -088658729° — 47159911846271 degres É | 


SE d 
= Jupiters movement in 1 Indi = PE d 
> 80:3474338*. noram ndian solar year =the last figure | 
enus: 1,541 revolutions of Venus = 346265:325 ys (= 1541 x 224701704. 
948 Indian sidereal years — 3462053011 dapi (= 15#1 x | 


e 948 years = 1541, revolutions of Venus — -0247 d. | 

3 — "Oz 3 (e 

= (1541 x 3607)—(-0247 x 1:602 degrees) =554760° — -089569 “ 

VES 554759-960431° of Venus. 3 TH 
— 99589831". 1” One Indian solar year=the last Sgure ^" | 
rn : 18 revolutions cf Saturn = 18 x 1076 5 | 
Oe = 1:2795 = 189896°6835 days: a 
aioe years = 883 x 365-958756484 — 139894103 days: — 

T years = 13 revolutions of Saturn — 2:530 days. 79:91 ETE 


d 


S Seine, — (2:530 x -08846°) — 4680* — 0846588" = 46 

The last fi dividec A : poi 
998 — year, viz, Iro gr SE moyement, fs | | 
` From the yearly motions of th pial 
; ; I e pl i , are OI A: 
(be AUT Es Bet In caleulatin tho pU Se Bp. e of S 
See of 3 UP ES ; IV Table IV; (2) the motions of planets Di 

cycles, prefixed to Table V-A, Sy and (8) the oyclic variations for 
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224. The planetary anomalies: and annual equations, which were used for 


Table IV of this work, were taken from Warren's Kala Sankalita and are ascribed 
by that author to a Telugu astronomer of the thirteenth century A.D., called 
Vavilála Kuchinna, The tables are no doubt old-fashioned, but they are handy and | 
sufficiently accurate for the purposes of Indian horoscope chronology. This is the 
main reason for resuscitating them into present-day use. The author is glad to 
find that so eminent an authority as Professor Jacobi of Bonn and Heidelberg has 


also adopted the same tables in his contribution to Epigraphia Indica, Volume XII. 
The figures as to longitudes of apses and nodes and the greatest apparent 
latitades of planets (‘Tables IV, IV-G) are taken, partly from Warren and partiy 
from the Siddhanta Sirómani. . 


225. The computation of anomalies and equations, 
Viavilala K 


uchinna, is a tedious operation for determining planetary places, 
especially when the number of trials required in an investigation, e.g., for 
Rama’s horoscope (pages 118—120 below) is at all'considerable. This incon- 
venience is altogether eliminated when Tables V-A and V-B are used, and there 
is hardly any problem in Indian planetary records which cannot be solved by 
means ofthose tables. Still, it is occasionally of importance to know what mean 
longitude corresponds to a given geocentric place of a planet on a particular day 
of the Indian solar year and vice versá: and in one case at least, viz., that of 
Mars, as will be explained in paragraph 282 below, this information is indispens- 
able in any investigation concerning that planet. For these reasons an Eye-table: 
has been devised for each-planet (vide Table IV), and the reader will do well to 
familiarize himself with it by studying sec. iv (pages 132—134) of this Chapter. 
226. Indian astronomy reckons nine planets, spoken of collectively as. 
navagrahas, namely, the Sun, Moon, Mars, Mercury, Jupiter, Venus, Saturn, Rahu 
and Kétu. It will be seen that the first seven are named ‘in the order of the days 


of the week, and this is nearly always the order in which they are referred to in 
Indian astronomy, showing that planetary week-days and planets’ names camo. 
into India at the same epoch. Rahu is 


another name for the moon's ascending 
node, one of the points at which the moon's orbit cuts that of the sun (the 
ecliptic), the other point, or the descending node, being called Katu. An eclipse 


cannot happen except when the moon is at either node and the sun is at the 
same or the opposite node; hence the popular legend which depicts Rahu as a 
dragon swallowing up the moon or the sun at the time of an eclipse. (See the 
quotation from Paripüdal at page 109 below.) All the planets, except Rahu and 
Kétu, move, like the sun, from west to east in their apparent path round the 
earth. Rahu moves in the opposite direction, and Ketu is always assigned a 
position 180° from that of Rihu. For Rahu see Table IV-K, and for eclipses see- 
Table IV-L, and section v of this Chapter (pages 134 to 150). 


227. All the data necessary for calculating the geocentric longitude and 
latitude of the five planets, Mars,‘Mercury, J upiter, Venus and Saturn, are given 
in Table IV. The actual geocentric places at any time can be deduced from 
Tables V-A and V-B, as shown by numerous examples in sections ji and iii of this. 
chapter, or from the planetary Eye-tables included in Table TV. 


228. The longitude of any planet is its distance, measured in degrees, from 
an arbitrary point in the ecliptic, which point may perhaps best be defined as the 
0 point of the sun’s mean longitude. The sun’s mean longitude is always 0 at a 
certain part of the Indian solar year, namely, at 2°1707 days from the com- 
mencement of each Indian solar (according to the Sürya siddhanta), while at the 
moment of commencement of the Indian solar year, the sun's aclual longitude is 0. 
The difference between the sun's mean and actual longitude at any time is his 
equation of the centre, and this difference is due to his varying pace at different 
times of the year as he journeys round the earth. The sun’s mean longitude and 
equation for every complete day of the solar year are given in Table IV-C, and 
these are most important data in Indian astronomy. Table IV-D gives the 
Increase of the sun’s mean longitude for hundredth parts ofa day. . — 

229. The sun’s mean longitude at any moment is ascertained (in Surya 
Siddhünta) by deducting 2°1707 from the number of days and fraction of day 
elapsed since the commencement of the Indian solar year, and applying to the 
result the table of sun’s longitudes (Table IV-E). The difference between the sun’s 


even as simplified by 


« longitude thus calculated and the mean longitude of the sun for the same moment" 
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— n Nautical Almanac, is the true Indian precessi | 
given in any Europe pe added to the longitude of a planet given — ad ü je 
— ubsequent to A.D. 532 in order to arrive at the corresponding | Bw iu 
ed d: ‘to the Nautical Almanac. The following table gives the precessis | 
d SES sten celestial longitudes at various epochs since A.D. 539 Get | 
* : ean and Indian longitudes coincided*), in order to arrive at the m th, 
GC longitude. The initial rate of precession adopted for this table is. | 
of s degree per annum or 1:63 degrees for every 100 years. The exact n b | 
which the precessional quantities tabled below haya paon arrived at will be A | 
fully explained in the paper on precession eppende nts this work. ; | 
(The European longitude of a planet is calle ; S — longitu de from: | 
being regulated by the tropical year, whereas the Indian longitude ig i 
g reg ts being regulated by the sidereal ye 


gene 
called a sidereal longitude from 1 i 
To 


91 


On 


nay | 
further paragraph 289 below.) Si 


EE 
Indian Kaliyu ' — inf A.D. Kali Todi | 
A.D Kaliyuga. —— in} A.D. aliyuga. e - yuga, bos : | 
00 1062 4163 86 1600 4701 š 
* 3063 0:5 1100 4901 92 1632 4733 i 
592 3693 16 1132 4283 1662 4768 184 
632 3783 1:6 1162 4263 10:2 1700 4801 190 
662 3763 2:5 1200 4301 11:8 1732 4833 195 
700 3801 30 1232 4338 114 1762 4863 
732 3832 3'2 1262 4363 119 1800 4901 PH 
762 8802 37 1300 4401 125 1832 4933 DÉI 
800 3901 43 1332 3438 130 1862 4903 3 | 
832 3953 49 1362 - 4468 18'5 1900 5001 999 
862 8903 54 1400 4501 EW 1932 5033 998 
900 4001 60 1432 4533 14:6 1962 5068 293 
932 4033 6:5 1462 4563 151 2000 5101 ?99 | 
962 4063 70 1500 4691 167 - 2032 5133 DT 
1000 | 4101 76 1532 4633 163 , WG 
1032 4138 81 1562 4603 168 i 


230. Numerous practical applications of the foregoing observations regardin | 
the difference between European and Indian precession will be found in section | 
ii and iil of this chapter when we come to compare our verification of Rami | 
horoscope (page 289 below) and of ancient Chinese observations (paragraph 30} | 
with similar investigations by European astronomers. It will be explained inti | 
same sections that though the names of Indian rü$is are merely translations d | 
"Greek names of the signs of the zodiac, yet an Indian astronomer speakinpé | 
Jupiter having been in Rishabha rasi about 3100 B.C. does not mean the sam | 
thing as a European astronomer who says. that Jupiter was in the sign | 
zodiac Taurus about the same time. This difference appears to have been ot | 
looked even by competent European astronomers like Bentley when writing | 
about Indian horoscopes. See paragraph 291 below. | 


281. The reader who has carefully di jd touching | 

š ; y digested all that has been said to 
‘the mean longitudes of planets, their GE and daily mean motions and Heft, | 
cession, will probably still be puzzled a good deal to understand their ee | 
d Sam 


recorded in Indian horoscopes The b i 
e est pl reader will H 
Zod the tembo? note mad li of thi le waa e ean n 
lanets throu Pike heal problems but also how to follow the courses of the 5: EI 
S the eee —— d thus be enabled to form a definit Ca 
A ents à r : 
different from that presented by the mean Tao which picture 18 me 
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usually called horoscopes, one or two preliminary observations are necessary in 
the light of facta disclosed by modern historical research.’ In the first place. 
although the Indian horoscope as well as the Indian panchanga is at present used 
largely, and used chiefly, for astrological purposes, this was not the case always. 
Tt is certain that the sun's and moouſs motions have been observed in this country 
from very ancient, in fact from vedic, times for the legitimate purpose of measuring 
time, and there is little doubt that, like the Babylonians, the Hindus also looked 
upon planetary records or horoscopes originally in the same light. Even now 
the horoscope is essentially a record of time from which the astrologer deduces 
what appears tohim to be the influence of the several planets at the moment 
-envisaged by the horoscope. 


244. Secondly, as between the Indian calendar and the Indian horoscope, the 
latter is comparatively a new-comer. Traces of astrological prediction in the 
Indian literature of the centuries B.C. are few and far between, and they seem to 
point specially to prediction by means of the sun's and moon’s movements rather 
than by means of the motions of the planets properly so called. When exactly the 
people of this country became acquainted with the names of the other planets (for 
the sun and moon are also planets in the Indian system) or began to observe their 
‘motions, is a moot point. On the one hand it seems a priori probable, from the 
intercourse of this country with the western nations from very ancient times, that 
Greek, if not Phoenicia, Chaldean and Egyptian astronomy and: astrology must 
have found their way into this country ata very early time. -lt seems diffi- 
cult to suppose that Chaldean astrology in particular, which was practised in the 
Grecian and Roman States for some centuries before A.D. 1, did not find its way 
into India in the wake of Alexander's conquest or of the Greco-Bactrian civili- 
zation. Indeed in an account of the life of Apollonius of 'l'yana, who lived in the 
first century A.D., it is stated that he became acquainted with the names of the 
planets and of the week-days from an Indian prince whom he visited, but there is 
reason to believe that the extant semi-mythic accounts of the ‘life of Apollonius 

of Tyana were composed considerably later than the first century A.D. 


245. All the historical, as distinguished from the presumptive, evidence that 
has come down to us points to the probability of western influence on Indian 
planetary astronomy not having been anterior to the fourth or 3fth century A.D., 
when the works of the great Greek astronomer and astrologer Klaudios Ptolemy and 
his successors, Paulus Alexandrinus and Firmicus Maternus, were first introduced 
into this country during the Gupta period. Some mention ismade of planet names 
in the purégas, but the date of composition of the puraaas is itself a matter of critical 
speculation. -On the whole it may be safe to presume that the Hindus in some way 
became acquainted with the names of the planets, and possibly of the planetary 
week-days, a century or two before the Christian era, but that they did not make any 
practical use of this knowledge until they were brought face to face with its results E 
in Ptolemy's worksin the fourth or fifth century A.D. It seems also exceedingly . 
probable that the practice of calculating horoscopes or the positions of the planets 
at given moments, came into vogue in India a century or two after the fifth A.D, 
Whether any particular part of the country, og. Southern India, acquired a 
knowledge of planetary astrology from independent Chaldean sources before the 
introduction of Ptolemy’s works into Northern India is also a matter purely for con- 
jecture. We have it on the authority of Juvenal, the Latin satirist of the time of 
Domitian (first century A.D.), that in his time the wealthy Roman ladies used to 

employ four classes of sooth-sayers, the Phrygian, the Chaldean, the Etruscan and 
the Indian. From the way in which Juvenal has coupled Indians with Phrygian : 
augurs in this passage (Satire VI, lines 985—587) it may be presumed that Indian 
fortune tellers were imported into Rome for their knowledge of augury and not 
for their knowledge of astronomy, for which Juvenal seems rather to give credit 
(in this respect again the passage is not free from doubt) to the Chaldean, not to 
the Indian; sooth-sayer. 'In confirmation of Juvénal's statement, we have allusions 
to an Indian science of birds (in the sense of augury) occurring in literature 
which is entirely destitute of notions of planetary astrology, e.g., the Tamil Tolkap- ` 
piam ‘The passage where Juvenalrefers to Indian augury or Indian astrology has 


* 
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x: ; 24g 
een the subject of numerous varie lectiones (various readings) a | 
— to female; not male, fortune tellers (Tnde= Indian SH Nd ong Yes]? 
` : Translation, h: | 
To the rich women answers . | 
Divitibus responsa dabunt. Phryw augur et by a Phrygian augur or by an lud be | 
Indus : ; for hire, or by one who ud ian e Dr | 
Conductus, dabit asl rorum mundique peritus, universe aud the stars, or by an Die ër i 
Aut aliquis senior qui publica fulgura condit. who covers up with due rites the derly k 
7 city whioh have been struck b S. parts FRE 
Note.—(1) For dabunt some editions read dabit. Y lights: e s 


Bhtaj 
(2) For Indus, tho various other readings are Inde, and inde, : 


246. The practical deduction from all these considerations is that ons | 
very sure oÍ one's ground before imputing to Indian society before the fitth to}, 
A.D. a knowledge or practice of planetary astrology (compare remarks in... lr, | 
50, page 15 supra). Such Indian horoscopes as refer to a previous tpa 
have been composed retrospectively, and this remark applies in a Se We ; 
to Rama’s horoscope in the Ramayana, which occurs in a canto! T 
by critics to be a subsequent composition. Whether Rama’s horos —A 
meant to be a real horoscope or merely a description of planets in certain A d 
positions has also not yet been settled ; but taking it as a horos T enl 
ascribed it to the year 961 B.C. while the present writer, had i CODO, Bout 
of his computed the-time to correspond to 964 B.C. although lis PERS "i 
attach any particular significance to the year 964 B.C. as a year of Rà NOY n 
or even as a year answering the conditions of Rama’s horoscope (vid mashi 
802 infra). The exact manner in which this S teresting boer 
computed will be shown in section iii of this chapter (pages 112 to ac, | 
The — n — — in the Mahabharata are so conti 
that it-is impossible to make any inference from them as to the time si 
"whereas a genuine horoscope containing the positions of the prin cia gat | 
des proved the time of year is indicated even ‘in general terms, should an; | 
I kwahio Mo oth gis m stok a manner that the same horoscope wot | 
Tides Me SE E = ds e during a period of several thousands of yes ` 

š "` ntage-ground of the horoscope, and it will beilt | 
trated presently by a thoroughly practical, and at th i 
unique, example from early Tamil literature; be s Same. in ect, 
the failings to which human compositions ure; but horoscopés are liable to: | 
of all the elements in a horo — are subject, and unless Re 
drawn therefrom may turn Scope having been correctly recorded, the time ag" 
obvious dapStiradien Tn the Makabi be widely discrepant from the truth j| 
oninan Appendix. (Paper No —— references to planets will be comment , 

247. Table V- i . ; e CEN 
planets, Mar ‘A showing the increase of the mean longitudes of the printf 
E] ; Mars, Jupiter and Saturn f : Cg I 
-in such investigations. It oan b or a period of 2,000 years will be found ue" 

way of using it will be ilustr t d used in various ways, but the most pre, 
interest for the student of omi] T by an example which has itself cons! 
‘Paripadal, of which an excell 1 literature. The ancient Tamil anthology 
veteran editor of Tamil c] ‘ent edition in print was brought out in 1918 0f | 
and of ` Classics, Mahimahs adya aig’ - + the i 
which the date of — padyaya Pandit V. Swaminat 
canto, a description of ee ee as yet a mystery, contains, in e | 
this poem Nallontuvanar, — Var (near Madura) in flood. The auth P 
whom we also owe Kalittogai, XT — ts be-one of the sangam Da 
3 Ww d i * m | 
- moon was eclipsed. 5j < ext, English translation and com 9 
» When the nakshatra Krittika (26-79 to 40° longitu e) Y. 
29? loneiti : s at or near the zeni ; Ë vs UA 
. ongitude), Jupiter i the zenith, when Mars was in | 
going towards Makara (say 200" ta Gory GC), Saturn was in DBO gi 
Mercury in Mithuna (60° to 89°). to 269°), Venus in Rishabha (30° to 59)" 


^. ` 248. This extract fr 


WA 
YA 
g e 


for it isa time-r om the poem is ah de OE grim £ the 
"record, thougl oroscope in the true sense 0 
rence of a flood, not of thé birth Um gaat up on the — A 
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cope that one would expect from the Babylonian prototype. There are many 
circumstances which make the investigation of this mysterious time-record as: 
difficult as it is interesting. In the first place, if the poem really is very 
ancient, the poet may have became acquainted only with the mean positions of 
the planets, and he may have supplemented his knowledge by observing their 

actual situation in the heavens Secondly, the above positions are recorded in 
Tamil verse, whose quaint language cannot be understood even by Tamil readers 
without a reliable commentary. In this case the commentator, himself an ancient 
classical author, Parimélalagur, whose commentary on Tiruvalluvar's Kural is- 
well-known, enjoys the reputation of being thoroughly reliable in literary matters 
and he may be presümed to be no less so in astronomical matters. Thirdly, 
neither the lunar month nor the position of the sun is referred to directly in the 
passage, but from the circumstance that nakshatra Krittika, whose sidereal longi- 
tude is between 26:77 and 40°, was in or near the zenith at daybreak, the 
commentator, Parimélulagar infers that the sun must have been at or near 90? 
from this position, i.e., the sun's longitude must have been between 116:7? and 
130° since he had not yet risen when the nakshatra was in the zenith. If so, the 
Sun must have been in the first few degrees of Simha r$, and the time must have 
been within the first few days of the month of Avani or Sinha ; this, in fact, is the- 
commentator's own statement. There isa fourth circumstance: which the com- 
mentator is careful to note as limiting the position of both sun and moon ; for 
he remarks that as it wasa time of lunar eclipse in Srivana month, the moon 
must have been in nakshatra Sravishth or Dhanishthà (29330 to 306-7? according 
to Sūrya and Arya siddhàntas; 294° 7’ 5" to 3079 7” 40" according to Brahma 
siddhanta and Siddhanta Sirdmani, see Eye-table, section S); and as the tithi or: 
distance from the moon to the sun at the middle ofa lunar eclipse is exactly 
189°, the sun’s longitude could not have been less than 118°3° or more than 127° 
whichever of the four siddhantas was followed ; and he could not have been more 
than 7 days old in Simha rasi or month. An astronomer may be disposed to: 
object that the hypothesis of the sun being in Simha raéi and the moon in: 
Dhanishthé nakshatra hangs on a single peg, namely on Krittikà nakshatra being 
exactly at the zenith, but the ancient Tamil commentator Parimélalagar appears 
to have entertained no doubt on the ‘point. Fifthly, from the position of Mercury, 
and more especially from that of Venus recorded by the poet, 60° to 89°, and 
30° to 59°, respectively, when the sun Was, according to the commentator, between, 
say, 120° and 127°, it may be inferred (if the commentator is right) that the poet 
could not have recorded, or even contemplated, actual positions in respect of these 
planets. The possibility that he referred to actual positions in respect of Venus. 
and Mercury as well as of Mars, Jupiter and Saturn, constitutes in fact the crux 
of the problem ; and we shall examine this alternative later. It will be seen from 
the anomaly and equation tables of Mercury and Venus (Table IV of the present. ` 
work) that their maximum distance from the sun is 26° and 48°03°, respectively 
(ie. the sum of maximum equations for each planet in Table IV), whereas.’ 
according to the poet’s description, Venus was not less than 60° and Mercury not 
less than 30? from the sun, ‘Thus, in the case of Venus, it is clear that if the sun, 
was really in Simha, the poet could have had in view its mean longitude only ; 
and if so, it becomes pertinent to ask whether he did not contemplate mean 
longitudes in the case of the other planets also. Thisis our sixth difficulty. [The 
difference between mean and actual longitudes in the case of J upiter and Saturn 
is never very much, but Mars’s actual position may be removed by as much as. 
51:6? from his mean position. | à Tu š 
249. Seventhly, and lastly, the poet may have recorded the positions of the 
planets either actually as he saw them in the heavens, or partly as he saw them and 
partly as he imagined them from his knowledge of astronomy. As we have just 
observed, however, he could not possibly have seen Venus in the position he has. 
recorded, if the solar month was Simha or Avani, as stated by his commentator. 

. 250. Having noted all these seven difficulties, we shall endeavour to solve. . 
them, and Table V-A should enable us to do so if there is a solution. To use: 
Table V-A properly, we want two temporary tables which we should make afresh 
for each problem, and which we shall call e “the table for a fixed year”? 

and “the table of moveable years.” We note first of all from Table IV the mean. 
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positions of the planets in 1 B.C., i.o., 0 A.D. (which we treat AS Our fixed ; 
at a time when the mean longitude of the sun was about 125°, or when abou t sch 
days of the Indian solar year had passed (Table IV-C). This is a good ver s 
time of the year for the occurrence of a lunar eclipse in Sravana. ge 


Table for fied year 1 BO. = 0 A.D. 


Mean positions of planets at end of 130th day of the Indian 
solar year, 1 B.C.;.or 0 A.D. 


| — 
Mars. ! Jupiter. Saturn, 


— 
(1) At commencement of Indian solar year in B.C. 1=0 A.D. > - 
le xt x E Tk HD op oD 25474" 163'17° 70 
(2) Planota’ motion for 130 days (Table IV) ... see ase 68:12" 10:80? * 
———— rU — 
(8) Total 322:86? 173:97* p» 
(4) or in nearest degree — ee om ve ou vs 323° 174° > UES 
(5) Actual geocentric places recorded by the poet... : 0° to 29° 930? to 359° 270° to 29 v 
(6) Mean positions corresponding to actual positions recorded 99 
` by the poet (according to planetary oye-table). š; +820° tc 340° 320° to 348° 274^ to 303 
- (7) To (4) we have to addiu order to arrive at (0) mean posi- 03 
tions corresponding to those recorded by the poct . —8? to +17° 146° to 184? ` 195? to apy 
(8) If tho year wo are iñ search of is B.C., thon we should + 
NA in order to reach it, add algebraically to (4) | —843° to —8° |—180° to —210° |—130° to -160° 


i — — 
. 251. We now see the use of Table V-A which will enable us to construct our 
second table, the one for moveable years, in other words to determine approxi- 
mately, as a first step, the year or years A.D. or B.C. when alone the increases in 
longitude noted in the last two lines (7) and (8) supra were possible. Line (7) of 
the table will help us in A.D, years and line (8) in B.C. years. 

252. Table V-A does not give the increases of longitude of Venus or Mercury 
from year to year, because their positions are difficult to follow except in the 
light of the sun’s movements and if the others are right, a difference in the 
position of Venus and Mercury alone may. not matter; on the other hand, if in 
the year that we fix upon, Venus and Mercury happen to be in the positions | 
required by us, so much the better. The actual positions of both Mercury and | 
Mess depend but to a small extent on their mean longitude and principally on 

he sun's. - 

258. It is usually therefore, enough, provided we know the month, to set to 
work with the three major planets, Mars, J upiter and Saturn, particularly when 
we are in search of actual positions. We may repeat once more that the mean 
longitude neither of Venus nor of Mercury is a guide, except indirectly, to their 

. actual position which is determined by the sun's position, coupled with the annual 
and ‘anomalistic equations of Venus or of Mercury as the case may be. We 
shall find that the search for the positions of three planets is tedious enough 
when our object is not merely to find when the planets attained certain mean 
positions, but to locate them in their actual positions in a year satisfying all our 
,conditions. In the case of Mars in particular we have to bear in mind that the 
difference between his actual and his mean position varies according to the time 
ofthe year. This factis made evident by Mars's eye-table, which shows H 
that in order that Mars may be actually in Mesha (0° to 29°) on or about the 
130th day of the year, his mean position should be between 320° and 340°, and 
the addition we have to make to the mean position of Mars on the 130th day of 
our fixed year (1 B.C.) in.order to arrive: at an actual position in. Mésha rāi" | 
—8° to + 17° which we have accordingly entered in line (7) of the table 2 | 
paragraph 250. In the case of Jupiter and Saturn we have taken the precaution 
extract their mean positions also from their respective eye-tables, but the differen 
is not very much in their case. š 


i 254. We find from Table V-A that the onl 00 which cat B 
. possibly satisfy most of the conditions of our =O Gee he oe to the moo | 

being in Sravana and as to the mean longitudes of the three planets, Mars, JOE | —- 
and Saturn) entered in line (6) of the table in paragraph 250 are the following 
This will be our table of moveable years from which we should be able to select SS, 
to suit our purpose finally. It is therefore of the utmost importance to include! 


Š qe 
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Yours with reference to 1 B.C. or 0 A.D ized 
; 180th day of Indian solar year. Mean longitude in fin, 0. (v. lino. 
yari Gen 250), n longitude in fined year 1 B.C. (v. line 4 
e 323? (Mars) x 174° (Jupiter) 75° (Saturn) 
Limits of increase sought (v. lines’ 7 and 8 of the table in i 
E 3 d paragraph 250), in 
other words quantities to be added to the me, } 
pue at fuli moon vn, Sravana, 1 B.C., in ms — the e — 


J r to arriv ” 
the same planets at the end of the same titi in the sel mean longitudes T 


— year sought. e 
D. Years: — o ars + 150° to + " 
s Yan — UI E 3” (eno) - 18 ( * i Gant 200° to — 230" (Saturn), 


7 180° to — 160° (Saturn), 
Day of solar — — 
Correspondi Mars. | Jupiter, ‘Saturn. 
eech e De (Table | (Table 


3 : full moon, | V. | Keen V-A). 
Nr REED a — 


— i 
.D. 17 (lunar eclipse in Erivana—seo Table JI — — | 
a Se eclipse in Ashidhu—Table Il) ) ; ses ve ^ | 


Years, 


128 n 156 208 
quM. + . 3 101 187 
A.D. 694 (lunar eclipse in Aévina—Table II)... xr geg es 114 | 
A.D. a (lunar colipse in Bháüdrapada— Tale II, sun'a longitudo 135 sad i | E 
157^). š 
D. 931 (no lunar eclipse) , ab Er es dm * s lar i 
A dos (lunar eclipse in Srivana— Table II) - E: * ia “a š w I E 
ZE (enar edipeein Karttika Table TD. 7 Ss 198 37| Io 29 
A.D. 1168 (lunar eclipse in Aśvina—Table II) x MEI 139 H 166 | 239 
A.D. 1648 (lunar eclipse in Kūrttika—Tabio in O | 115 15! mei 195 
B.C. years, 


-A.D.—160, i.e, 161 B.C. (lunar eclipse in Sr&vana — Guinness? 
Tables). 


A.D.—220,'i.e.. B.C. 221 (no eclipse in Sràvapa but there was a 


| — 25 | — 176  — 155 
i E | —349 | — 196 | — 168 

— Guinness’ Tables). |: | e 
i 


ma, but thero was a 
the month of solar 


— — — — — — 


256. The B.C. years will not yield us any date when there was a lunar eclipse 
in Sr&vana and when the three major planets were in the 


Positions assigned to 
them by the poet. Although there was a lunar eclipse in Savana of 161 B.C., 


d not actually have 


[ - The other B.C. years in our 
table of moveable years are not worth investigating, since there was no lunar 
‘eclipse in two of them, while in the third, the eclipse was in Jyeshthà, and Mars’ 
Mean position (828° — 98°, i.e., 295°) was not such as to give us an actual position 
for that planet in Masha. E 


257. Incidentally, we may note first that Table V-A is equally useful for a 
Search up to 2000 B.C. or down to A.D. 2000, or for any period of 4,000 years in 
> Secondly, in order to use Table V-A, it is not necessary that we should make 
a start always wit -mean ‘longitudes of 1 B.C. We map start by calculating 
mean longitudes for any year B.C. or ‘A.D. and, with that as a fixed year, proceed 
‘0 determine, by addition or subtraction according to Table V-A, the mean longi- 
udes attained on the Corresponding day in any other year which we may call the 
Moveable year. The mean longitudes of the three superior planets for every 10 
completed days in the principal years from which, according to the nature of the 
15. om, the choice of a fixed year will have to be made are given at the beginnin 
of Table V. A. These years are 3201, 3102, 2101, 1101, 101, 1 B.C. and A.D. 1000 
and 1800. The advantage of making a start with 1 B.C. or 0 A.D. is that each 
One of the moveable years in our field of selection (the second table) — 
P80 facto an AD. year. This, however, is an advantage which E can; eas 
forgo, Provided there is any reason for choosing a fixed year other than 


The method of subtraction for B.C. years has obvious inconveniences and it will 


(Londe Tables of Vernal ‘Equinoxes and New Moonš for 3,066 years” Ry H. Grattan Guinness, ep SCC 
9n—Hodder and Stoughton, 1890). ` z- ` 
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generally bo better to use the method of addition even for B.C. years, 
trated in section iii of this chapter, on Rama’s horoscope (paragraph 9 


below). 
258. In A.D. years, if we apply the test of a lunar eclipse in Sravang 
which, as.is the case with eclipses always, ought to be a conclusive test, and ZC 
ancient commentator is right, there is only one year which satisfies more op Je? the. 
Paripadal horoscope, although some critics may demur a'good deal to ace eptin, the. ` 
and that is A.D. 17 in which the actual positions of Mars, Jupiter and Saturn e it; 
as any one may, with a little trouble, satisfy himself by following the instruction 


in paragraphs 237 and 439 supra, or much more quickly by using tableg Y. À 


and V-B. Ë 


as illus. 
94, p. NS 


Mars 25:5? in Mésha. 
Jupiter 334° or 4? in Mina. 
Saturn 27410 or 1? in Makara. 
Venus’ mean longitude at the same date was 28° which was only 2° short t 
` Rishabha; it has already been shown (paragraph 248) that Rishabha Was k 
‘impossible rasi for the actual position of Venus under the given conditions. : 
A.D. 17 on Sravana full moon day she was actually in 9002 (end of Mithuna a 
beginning of Karkataka) Mercury’s mean longitude at Srivana full moon of 
17 A.D. was not Mithuna, but 259-77? (Dhanus) and his actual position wag. 
156-02° (Kanya). Wa 
259. Among the possible A.D. years which we selected with Che help of 
Table V-A there is only one, other than A.D. 17, in which there was a lunar eclipse 
in Sravana month, and that is the year A.D. 1050; but in that year Mars' increase 
of mean longitude was +95° which would never give us an actual position for 
Marsin Mésha (in factit yields an actual position 92:57? i.e , 3 degrees in Karkataka, 
the fourth rasi instead of the first) Also, in A.D. 1050, neither Venus’ mean, nor 
her actual position, was satisfactory. Therefore, apart from considerations of 
the probable period of the literary work Paripadal, A.D, 1050 must be rejected. ` 
260. The fixation of A.D. 17, as a date for the poem, however satisfactory 
it might be to the upholders of the theories propounded by the late Mr. Kanaga- 
sabhai Pillai (iu his Tamils 1,800 years ago) and by Mr. A. Kumaraswami (quoted 
by Dr. Hortzsom in South Indian Inscriptions, volume II, Part iii, p. 378, 1895), 
namely, that the extant Sangam literature in Tamil was produced in the first 
century A.D., runs counter to all probabilities, as inferred in paragraph 245 supra, 
ofthe period when Indian astronomers could have begun to calculate the move- 
ments of the planets. ‘There is a bare possibility, as the writer has already 
hinted, that the South-Indian astronomers received. the elements of the planetary 
motions from a direct Chaldean source in the centuries immediately preceding the 
Christian era, but it has to be remembered that there is no evidence of theit 
having habitually cast horoscopes before the seventh century A.D. If would appear 
that from Alexander’s time at least the Sramanas (or Jains) boasted of an 
astronomical learning equal or superior to that of the Brahmanas, and possibly the 
Jain astronomy inculeated a-knowledge of the planetary motions, and Jains wee: 
plentiful in Southern India from the fourth century B.C. There is also e good d 
that has a look of great antiquity about it in the way in which the Tamil peop? 
have clung to the solar reckoning when all the rest of India practically followe® | 
the lunar reckoning, in the peculiar way in which they name some of the solar 
months when ordinarily all other month-names have been confessedly borrowed 
from Sanskrit, in the many variations of solar month-names, to be found among 
primitive tribes in Southern India, e.g., Tulu month names. noted by Dr. Bong 
in his South Indian Paleography, and Toda month names on the Nilgiris, noted 
in Dr. Rivers’ Todas ; and lastly in the many synonyms which are to be foun 
Tamil only, for the names of nakshatras. (See Pingala Nigandu.) t 
261. Still, before accepting A.D. 17, one would like to know something a 
the other evidence for the relative age of this poem Paripadal, as compare weng | 
other works of the sangam age. Most of the roductions of that age which I 
p Sch as of | 
come down to us have come down only as anthologies, and this 1s 4 class | 
— peculiar to Tamil. Hundreds of poets are known to have flour. E 
during the sangam age in each part of the Tamil country : of a very few 0 K 


$ 
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like 'Tiruvalluvar, Ilango-Adi Sittale; qz 

walikuwa Kural, Siappadifaram, dE Deiere (authors of tho 
allthe rest are preserved — have come down Wa — — 
Padit rupit Pura-ndniiru, Ae sé, or in ancient anthologies, called 
int ch in ita enter: CUB which the pua meet et 
preserve them in anthologies or — a » poets works must have 


must have been necessitated by the rapidly accumulatin bulk 
& bulk of 1 


nË copies of entire works, 


to say, of the positions of the inferi 
Ë ie interior planets, to one of which i 
: re — — hypothesis of sun in Sirhha and a lunar dips s pes 
an approximately correct mean position, while Mercury's — 
1 


Whether mean or actual, has to be abandoned altogether on that hypothesis. Also 


264. We are relucta f ic 

GES j ntly led to the conclusion that the commentator ik 
s aes, trying to. make the best of an obscure text, but that not EE 
eclipse dee tables that we have, he hazarded his hypothesis about the lunar 
nakshates re occurred in the month of Avani or Sinha, when the moon was in 
Xm to b anishthà or Sravishtha, simply because Krittika nakshatra was thought 
hat a we n then at or near the zenith, and also fell into the error of supposing 
actuali posi Con of the sun in Simha rasi was compatible with Mercury being 
J 1n Mithuna or with Venus being actually in Rishabha. S 


265. Tt ; : 
65. It is somewhat dangerous, even in a purely astronomical speculation, to’ 


. Teject,. x 
Jeet + e — of a commentator like Parimélalagar, but the astronomical 


a CC-0. Jangamwadi Math Collection. Digitized by eGangotri 


106 CHAP. V.—PLANETS; SEC. II; THE PARIPADAI, HOROSCOPE; PARAS, 266—267 


critic cannot discharge his duty unless he exhausts every reasonable y 1 

that presents itself; and after ull it seems to be more than doubtfar wi ne 

Parimélalagar was the real author of the commentary ou Puripadal which ae 
Bëpe 


under his venerable name. 

266. A lunar eclipse in Ashidha month, with the sun about o i, 
longitude, is no doubt more compatible with actual positions for Venus an queen 
cury in Rishabha (30° to 59°) and Mithuna (60° to 89 ) respectively, and wo ha er. 
year among the A.D. years in our table of moveable years in paragraph 255 whe 
there was a lunar eclipse in Áshüdha, and that is the year 634 AD. This ae 
occurred on 17th June 634 A.D., and the exact time of lts occurrence, accor din Pse 
the Arya siddbānta, as will be seen from one of the specimen problems worke ae 
under the Arya siddhanta Eye-table (p. 159) was 4,423 a.m. The centre of ü 
eclipse, according to'Sürye siddhünta was the moment of sunrise. (The reader 
should be able to verify this from Table II and Strya siddhanta Eye-table e, ha 
y.) Itlooks as if we had got hold of the very kind of lunar eclipse (grastāsthaman 
i.e., the setting of the moon in a state of eclipse, see paragraph 29) that the on 
says he actually beheld. It is true that in making a bid for this eclipse, we are 
setting aside the commentator’s hypothesis, that because Kyittik@ (30°) was in the 
zenith at day-break, the sun must have been in or about 120° sidereal longitude 
But the poet’s description of Krittika may mean ““at or near the zenith” and itis jns 
as reasonable to suppose that a Tamil poet using the word uyar (2wr) in this Context ` 
may have employed it to mean “high up” as that he meant “at the zenith» | 
The eclipse was a partial one of 1$ digits and occurred, according to I’ Art q | 
Vérifier les Dates (the standard French work quoted in paragraph 184 supra) a | 
11-80 p.m. in the Paris meridian, i.e., about 43 a.m. next day in the meridian of | 
Madura, At this time the moon was eclipsed for an hour (see paragraph 185), | 
The point of the ecliptic rising at that hour must have been that which rose two | 
hours before the sun, i.e., the 59th degree of the celestial longitude. Kou | 
nakshatra whose initial longitude is from 20° to 26° (according to the siddhànts | 
followed) must have been at this time (4 a.m.) at least about one-third way up the 
heavens. By sunrise Krittika would have advanced to a point in the heaven | 
about 30° from the zenith to the east. At 4-80 a.m. the darkness of the eclipse, 
though it was partial, would be such as to allow stars to be distinguished, not- | 
withstanding the full moon, and Krittikà would still be fairly high up; and 4-30 | 
or 5 a.m. is apparently the time indicated by the poet’s expression pular vidiyal, | 
i.e., at the first dawn. 


267. If we search for a suitable year with a lunar eclipse in Ashüdha month | 
and with Mars, Jupiter and Saturn in the positions recorded by the poet, we sh 
want 2 preliminary table somewhat different from the one in paragraph 250 wi 
which we started. Our starting points for 1 B.C. will then be as follows :— 


— t 
š — | Mars. | Jupiter. | Saturn. i 
(1) Commencement of Indian solar i 4 0. “e | 17° m 
(32) Planets’ motion for 89 TS T. = He — j pn e x9 | 
ë x —— — — — — —— 
(8) i . Total ... 301-38° 170:56" "e 
(4) or in nearest degree ... ll. all cea = ang M p 
(5) Positions recorded by the poet — .. MOON Oto 29° 330° to 859" ax 
(6) Mean positions corresponding to those recorded by the 9f 
poet (by Plauctaryeye-tables) ... .. .. — ..| shoga |  390'to350 | Séi 
(7) Number of degrees to be added in each caso io (4) in CH 
See VT EE 7 
; his 
For Mars we shall now want an increase of longitude (over and ad e 


1 B.C. longitude) of 12° to 45°, for Jupiter 150°+0°180°. and for Saturn 20 

We seo that these limits are not en as to modify our second table or table iy E 

moveable years, on page 108, that is to say, the years included by us in that | 

will serve us as the possible years in this case also. ` And there is only om Jani? 1 

, among the A.D. years included by us in the table on page 108 which had ha wl 
eclipse in Ashadha. The possible year 898 B.C, when the sun was in Rista? totel. 
to be rejected, because Mars, at the eclipse of that year was, as already ` 


N 
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hadrapada or Jyeshtha Were suitable months 


(paragraph 256) not in Mésha, . (It B 
un’s 


a p 
table again, but we know—paragraphs 


— | | Mars. | Jupiter, Saturn, | Venus. | Mercury, 
—— — 0€ PG nen 
Mean longitudes... — .. . a... | 331-92? 33083" | 20241" 


l | 296'23° | 37156" 
and the actual positions, whether we follow the instructions i 
289 supra, or the much simpler;processes by the Eye os, or oe eps 287 and 


-tables, - 
V-B, fully illustrated in the next two Sections of, this che fae as aud 


pter (pp. 112 and 133) 

were— 

“actual geocontric places `. ese | 16:12? 839'53° , 95681 | A5 | 70:38? 

and tho Risis Masha, Mia. | Lo, second-half of | Rishabha. Mithuna, 
hanus, 13° . 


| short of Makara, | 


This seems far more satisfactory than the uncertainties in which we were 
Janded by our first attempt to follow the ancient commentator’s hypothesis at all 
costs. All the planets are now in the actual positions recorded by the poet and 
we have not lost even One, not even Mercury, though we made no Special endeavour 
‘to search either for that planet or for Venus. It is true that our result for Saturn 
is 13° short of Makara but that in all probability is what the poet himself means, 
His verse (see page 109 below) may be translated: “Saturn was at the end of vil 
De, Dhanus) and was going to Makara,” which makes much better sense of the 
text than the commentator’s gloss: “Saturn was in the rasi following Dhanus, 
le. in Makara.” Moreover, as happily pointed out to the author by Mr. Manikka 

ayagar, Tamil virkadai might mean what the commentator says, but Tamil 
villirkadai, the expression actually used by the poet, can only mean “ a£ the end of 
vil, i.o., of Dhanus” not e after Dhanus.” The commeniator is, however, right 
in noting that the poet evidently views with satisfaction the fact that each of the 
planets Mars, Jupiter, Saturn, Venus and Mercury was either in his own house 
(svakshetra) or, (in the case of Saturn) going to it. In astrology, Mars per- 
manently owns, or is lord of, Masha, J upiter is lord of Mins, Saturn of Makara, 
Venus of Rishabha, and Mercury of Mithuna. A planet like Saturn going to his 
‘own house is said to be very powerful, even though he may not be actually in it. 
Te have also to note (see paragraph 297 below) that according to the Surya sid- 
Anta, Saturn's place in 101 B.C. was 6° in advance of the place assigned to him in 
this work, and in A.D. 900, the planet occupied nearly the same place as he 
Would by this work, Tn A.D. 600 his place by Strya siddhànta must have been 
at least 2-49 in advance of what is deducible from the present work. We say 
" at least > 2:45, because subsequently a bija was admitted in the case of Saturn 
Which, if it had been accepted or adopted in A.D. 684, would have had the effect of 
advancing by several degrees the position of Saturn, just what we mat in order 
to satisfy the commentator; but we must at the same time remark, that the 
gq, was in all probability adopted after A.D. 900 when the position of eam by 
Sürya Siddhünta began to fall behind his actual position in the heavens Ver, 1 
in Paragraph 297 page 121 below, and also Burgess’ Surya siddhanta, page 165, ani 
Bentley's “Hi fon 190). We may take it that ‘Saturn's mean place by 
a naaa een 260° or 10° short of Makara. What tables were used 
m India in 634, A D. for ascertaining Saturn’s actual place we do not — On. 
“28 particular Morning in question, Saturn was above the horizon when the sun 
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gree and Saturn in 256th of longitude). Abo 


risi ‘being in 86th de ( | 
ee b above the horizon or just below it; “but th 


a.m., Saturn may have been just : a 
evidently was able to calculate where Saturn was at the time, whether or nati 
D 


saw it in the heavens during the eclipse. ge 
269. The poet does not say that the sun was in Simba; which he woulg su 


not have omitted to note if that h ; 
own house and the poet evidently noti 
Jupiter, Saturn, Venus and Mercury were eac 
The moon's own house is Karkataka or Cancer, 


Dhanus (2: 6° mean longitude). : 
270. On the whole, we need have no doubt now but that the poet w 
writing about the lunar eclipse which happened at or a little before sunrise m 
17th June A.D. 684; and if our solution is at. all near the mark, it furnishes » 
with a very reliable landmark iu the history of Tamil Sangam literature, a lan à 
ord with another which was brought t; 


mark which, incidentally, is in perfect acc e e 
light by the author some years ago, viz., the date A.D. 756 to be inferred from 


Silappadikaram.* II Tables V-A and V-B had rendered to chronology no other 
service than to enable us to solve this one chronological riddle, they would bg. 
worth all the’ trouble expended on their compilation. Table V-A is most usefal 
when we know for certain the solar or the lunar month of a horoscope ; but it jg 
equally useful when we have to guess the month in the first instance; for the 
positions of Mercury and Venus will then enable us to make a rough guess of the. 
month, and for Mars we need only a table of moveable years with fairly wide 
limits of increase of longitude, like the one we actually framed with the help of the. | 
Mars Eye-table. The limits of Jupiter and Saturn do.not vary very much, as we 
may see from their liye-tables, for one month or for another. It is well to note | 
thus the different ways in which our tables of fixed and moveable years should 
be adjusted to suit the mean and actual movements of the different planets. 

971. The author has already taken the opportunity, in paragraphs 216 to 219, 
to warn the reader that in fixing the mean sidereal periods of planetary revolutions | 
adopted in this work, he has followed, so to speak, no particular siddhanta buta | 
siddhanta of his own. The reasons for this unusual procedure on his part are aj | 

in this important matter, (2) that bijas are freely | 


that no two siddhantas agree 1 ; 
admitted for planets in the Indian siddhäntas, and one can never be certain in | 


epigraphical research whether a parionas record did or did not make allowance for | 
bia, (3) that one never knows which siddhanta to follow, (4) that where there isan | 
antecedent probability, as in the case of the visible planets, that the person who | 
framed a record did so after checking his calculations by ocular observation of the | 
planets themselves in the heavens, more weight should . be attached to the actual | 
position of the planets, as a guide in fixing the time of the record, than to the | 
particular siddhünta which may have been followed or to the particular bya which | 
was or was not allowed for. Experience, and the unsolicited testimony of nume | 
rous correspondents, particularly of Mr. Ketakar, the well-known author d 
 Jyotir-Ganita.” has shown thatthe present author in employing his own planetam | 
siddhanta in Table V-B, has hit off, very accurately, for purposes 0 historici 
research, the actual positions of all the five planets. In the particular ge? | 
expounded in this section, the place assigned to Saturn agrees very well with that | 
which would follow from Professor Jacobi's Tables published in Ep. Ind., Vol 4 | 
(1912). The mean place of Saturn on the day in question: was, according to Fro il 
fessor Jacobi, 294° + 322°, 37' + 5% 38' or 262°, 10’ whereas the mean place — 
above and fully worked out in paragraph 239 supra is 260°, 24’, 6”. E. i 
already been shown in paragraph 268 that according to Sürya siddhanta, wt, 
bija, which Professor Jacobi follows, Saturn’s place in A.D. 684 must have be. 
in advance of that arrived at by means of this work.) The actual place, accor ding 
Professor Jacobi, must be equally close to the actual place arrived at above, 

his tables, like those in Table IV of this work, are taken from Warren, e w: int 

i 


them from Väviläla Kuchinna, a Telugu astronomer of the twelfth or thi 


century A.D. E. ; "E 


DES 


ad been the case, because Simha is the iu 


ced the fact that the five planets jj 5 
hin (or going to) his own At 

and the moon just then wasn 
in 


— 


* See paper iii in the Appendix, “Notes on the Chronology of Early Tamil Literature.” 
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Paripadal, canto ll, lines 4——10. 
(Edition of 1918 by Mahimahapidhyiya V. Swüminàtha Ayyar.) 


The Tamil Text. 

Urugelu velli vandërriyal sēra | 200s ege C sj Bunce 
— ppadimakan vayppa pporuderi | — ege — 

undi mitunam porunda ppularvidiya | 4558 BD xen Qumrgyi Uafefie 
lanki ! yuyarnirpa vandanan pankuvi | O88 quid bu vina Lëscht 
nillattunaikkuppi leyda virayaman | Aani a Ben Ae Weis Senpuner 
villig kadaimakara? mévappàüm pollai MOS DaaoL uar Hee Gura Sen 
madiya mazaya* varunalil. vAu we» pa ageri. 


English translation. 


ull, when Mars obtained the: 
e first dawn, when Krittika 


Parimelalagar’ s Commentary. 


"The poet says that Krittika was op" eh at daybreak in order to 
indicate that the sun was in Simha. : 


2 io., when Saturn, the brother of Yama, 
after Dhanus. à 


* “The meaning of pümpollai varunil is that it was Sravishtha 
nakshatra on the full-moon day of the month of Avani. Therefore, it is evident 
that the moon and Rahu were in Makara, and Kétn in the seventh house from 
Makara, i.e., in Karkataka." 

I “The sense of the passage is ‘at an eoli 


pse of the moon on a day of 
nakshatra Sravishtha in the month of Avani, when the planets were in the rāśis. 
which are their own houses.’ ” 


had reached Makara which comes 


Bomen 111.—Perpetual Planetary Almanac.—Ascertainment of the actual place of a 
planet (Mars, Jupiter, Saturn, Venus or Mercury) on any day in any year 
between 3102 B.C. and A.D. 2000.—Rama’s and Sankara’s horoscopes. 


272. The reader who has followed attentively the observations made in the 
last section will have noticed (1) that it is a comparatively easy matter, with the- 
help of Table V-A, to ascertain the year or years in which the planets Mars, 
Jupiter and Saturn attained any specified mean longitudes, but (2) that it is by 
no means easy to arrive at the actual places of these planets on the dates that we: 
Wish to examine, if our method of computation is to be that prescribed in para- 
graphs 237 and 239; and (8) that the ascertainment of the mean longitudes of 
‘Mercury and Venus in any year does not give even a rough indication of their 
actual places which depend mainly on the sun’s longitude and toa very minor 
extent on the mean longitudes of the planets themselves. Much of our difficulty 
would disappear, if having been given a particular mean longitude for a planet, we 
Could ascertain at once, without going through the 12 steps described in para- 

.Braphs 237 and 239 supra, the actual place of the planet. It is proposed to show 
in this section how the task of the investigator in this respect can be simplified 
Without any risk to the accuracy of the result. 


273. T t useful device in astronomy for calculating the moments of 
occurrence af Serie in times long past is by means of cycles of AA OS: 
~t will be shown in an appendix that the body of the VS. T 1emeris was 
Constructed upon ‘a basis of cycles of recurrence in respect of the ending — 
of tithis and nakshatras and their equations. In the Ben the, ye — use 
9: Certain cycles of recurrence in the case of planets aloi Y. ipie ui cys ou 
Tecurrence for planets are noted at the beginning 0 EN h ‘lb ° a a 
Will do well to study carefully the effect of each cycle w E E aine 
Presently, We learn from the Zincycl. Brit, (11th Edition) art. Astronomy, History 


28 
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of —, that the Babylonians of the second century B.C. used some of th ç 
d which we are Tout to learn the use, viz., 79 years for Mars, 4617 Cycle, 
Mercury, 83 years for Jupiter, 8 years for Venus and 59 years for Saturn Care fop 
But we want longer cyoles than these if we wish to extend our calcul : 
over long periods of time without sacrifice of accuracy. The most useful ation 
for our purposes are accordingly the following, to most of which the reader 
already been introduced in paragraph 222 :— i : er hag 


(1) For Mars, 363 years ; increase of mean longitude Sa © 0107944» 
(2) For Jupiter,* 605 years ; increase of mean longitude ... + 0-197] 49 
(3) For Saturn, 988 years; decrease of mean longitude s.. = 0°0915 360 
(4) For Venus,” 235 years ; decrease of mean longitude sss — 0:3897° 
(5) For Mercury, 353 years ; decrease of mean longitude — ... — 0:09] 5050 


There are other cycles which are tabulated at the beginning of Table V 
but the above are so important that an investigator should be able to recaj) the ; 
and the corresponding increases’ or decreases of longitude from memory RE 
least two decimal places. EL. at 

' The meaning of the above cycles of recurrence is this: After 368 yaars fr 
n i om 
any given. date, reckoned by the solar day of any Indian year, say the 10th Solar 
day, the 100th solar day, the 125th solar day, etc., of Indian solar year 1 B.C E 
A.D. 0, the planet Mars returns to the same mean longitude as at the beginning of 
the period of 363 years, increased by ‘1 1°, N ow the actual „position of Mars jg 
determined by 4 certain algebraical addition to his mean longitude, which addition 
in turn depends upon the difference between the mean longitudes of the sun 
and Mars on that date' and the difference between Mars’ apsis and Mars’ mean 
longitude. On any given solar day, say, the 10th, the 20th, the 200th, or the 
325th, day of the Indian solar year, etc., the sun’s longitude is always the same 
from year to year, the very slight variations noticed in paragraph 189 supra 
being negligible for our present purpose; and the longitude of the apses of all ow 
five planets do not vary from year to year as will be seen from Table IV, 
Consequently, when Mars’ mean longitude on any solar day of the year is the same 
or practically the same as on the same solar day at the beginning of our 363-year 
period; it follows that his actual place must also be the same as at the beginning 
of that period. The same observations apply to Jupiter after 605 years, to Satum | 
after 383 years, to Venus after 235 years and to Mercury after 355 years, making | 
allowance for the fact that the actual places of Venus and Mercury follow closd | 
those of the sun. Since the increase or decrease of longitude after each of thes | 
cycles of recurrence is less than half a degree, it follows that even after four | 
cycles of recurrence, which in the case of the shortest cycle, that of Venus, i 
equal to 1,040 years, the difference in mean longitude is still negligible for ow | 
purpose; indeed, in the case of Jupiter, Saturn and Mars, which are the mos | 
important planets, we may repeat the cycles of recurrence up to 2,000 years with- | 
out any sensible difference in the actual place of any of these planets; and inthe | 
case of Venus there is an important cycle of 948 years (noticed in paragraph 2 
supra) which makes it possible to construct out of our cycle of 285 years a ta! 
of geocentric places for Venus for 10,000 years without any appreciable ! Si 
of error. ! ; f 
274. If, therefore, we could calculate the actual places of planets for 28 
years in the case of Venus, for 355 years in the case of A oun, for 563 year 
the id p! Mars, for 383 years in the case of Saturn'and for 605 years n ihe | 
Sg 1 , PPE YA should have the means af our disposal for. ascertaining i 
actual places of these planets on any day in any year for a period of 2,000 ot : 
number of 1,000 years forwards or backwards. Table V-B vives the actual pla j 
of these planets for every 10 days, for 235 years in the Ge of Venus, ſor | f 
years in the case of Mars, for 344 years in the case of Jupiter, for 383 years H e 
case of Saturn and for 355 years in the case of Mercur p Wë the case of Supt? 
alone, the cycle fully calculated in Table V-B, and ised in Table V-A, i8 shorts | 
than the cycle of 605 years first mentioned, but the shorter Jupiter’s oy dint | 
344 SE combined with a still shorter cycle of 261 years, is capable of yir 
s ts fully equal in- accuracy to those obtainable with the major d : 
Bie ORES ee ee eee 


š : * Jupiter's cycle of 1554 years and " : 3 — E r o 
to the shorter cycles of 605 za yas nas ee yeara were used in paragraph 222 supra H p 


€ — = = 
ST EE masna ee rete 
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: z ean longitude is chan d by — 0:468322 ; af 
‘3961 years more his mean longitude increases by + 0-691119, Ge dit cf tha and of 
Wi mwasi by 0°69111°— 0:46839? — 
would o 3 "v 1 
could hayo tables of actual plaous — — course he more satisfactory if we 


attempting such a gigantic task. The first was that the leulati f tables of 
actual places is a tedious process and R recognized as SE scooters in 
i ndian Chronology (1911), and the first 
instalment of “ Indian Ephemeris, A.D. 1800 to A.D. 90007 1), and j 
the author calculated the actual places of planet (published in 1915), 


f ; À 
from A.D. 1840 to 1999—2000 A T) e (ei YOX 10 days in the year 


ç s in all about 160 ears. Th l 
now been extended, as will be seen from Table V-B, to 935 years (Vonn) 344 — 


Jupiter), 388 years (Saturn), 363 years (Mars) and 355 years ` T 
REN consideration was that 80 little use is libel) to be mada of eer —— 
places for the purpose of historical investigation, that it did not seem worth while 
to expend the additional time and trouble that would be necessary for constructing 
tables for cycles of recurrence longer than the ab 


) i : ove, when no corresponding 
improvement in the accuracy of results was in Prospect. The single example of a 
useful planetary investigation in Tamil literature, commented on in section (ii) of 
this chapter, encouraged the author to expand his original 


no 
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of Table V-A give the increase or decrease of mean longitudes of the three 
principal planets Mars, Jupiter and Saturn for any number. of years reckoned: 
forwards or backwards from a üxed.year. The further use to be made of these 
‘columns in historical investigations has been fully explained in section ii of this 
-chapter, paragraph 251, etc. The reader is, therefore, now concerned only with 
‘column 1 and columns 5 to 15 of Table V-A. An illustration will best show how 
these columns are to be used in conjunction with Table V-B. The first line of 
Table V-A reads as follows (omitting columns 2, 3 and 4, the use of which has 
‘been fully explained in section ii of this chapter). 


Table V-4. 


“Col. 1 Col.$ .Col6 Col. 7- Col. 8 ol. 9 Col. 10 Col. 11 Col. 12 Ool, 13 Col. 14 Col, 15 
Mars. Mercury. Jupiter, Venus, Saturn. ` BG, Mars. Meroury. Jupiter. Venus. Saturn. 


4.D.1 1816 1776 1816 1897 1916 1 1810 ` 1775 1815 1896 1915. 


. This means that if we wish to know the actual position of Mars, say, on the 
. 200th day of the Indian solar year in A.D.1, it was the same (with a small 
“cyclic Variation) as Mars’ actual place on the 200th day of A.D. 1816 (Table V-B); 
Mercury's actual place on the 200th day of A.D. 1 was the same as his actual 
place on the 200th day of A.D. 1776 (Table V-B) ; Jupiter’s actual place on the 
200th day of A.D. 1 was the same as his actual place on the 200th day of A.D. 
1816 (Table V-B.); while Venus and Saturn, on the 200th day of A.D. 1, stood 
and AY where they stood; according to Table V-B on the 200th day of A.D. 1897 
‘ana A.D. 1916, respectively. 

Similarly the sett — of the five planets on the 100th day of 1 B.C. 
M me same as their actual places on the GE day of A.D. 1815, of A.D. 1775, 
ot A.D. 1815 of A.D. 1896 and of A.D. 1915, respectively. ' 

; ese SC can be verified by actual calculation and they will be found to 
be the Same as those given by the key in Table V-A, the cyclic variation in no 
‘Case 9xceeding a degree. In the case of Mars, Jupiter and Saturn the exact 
variation is found as follows from the interval between the given year and the 
Year which corres onds to it in the current cycle. s z: 
(Mars) The ew between A.D. 1 and A.D. 1816 is 1,815 — x w 


Years, 
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The oyolio variation in Mars’ place for 5 cycles of 363 years e 
(+:107 see ea) + +535 degree or $2’. S each x ç 
(Jupiter) The interval between A.D. 1 and A.D. 1775 = 1554 + 96 
The cyclic variation in Jupiter’s place for this interval = —-09 DW E Years. 
degree or 86’. i = +s 


N.B.—1554 years is a major cycle of Jupiter, vide paragraph 222 supra, 


(Mercury) The interval between A.D. 1 and A.D. 1776 = 1,775 years — . 
355 years. Sars & 5, 
: The cyclic variation in Mercury's mean place for this interval is 5 x +9 
+-45°, but since Mercury’s actual place depends mainly on the sun’s plos 9). 
a comparatively minor extent on his own mean place, it will be found by cal 
tion that Mercury's place in A.D. 1 did not differ by even ‘45 of a degree fro SCH | 
place on the same solar day in A.D. 1776. hà | 
` The same remark applies to Venus, in whose case the interval bet ) 
A.D. 1 and A.D. 1897 — 1,896 years — a major cycle of 1,661 years + a RED | 
285 years. Š of 
(Saturn) The interval between A.D. ` and A.D. 1916 is 1,915 years = 5x39) i 
years. The cyclic variation in Saturn’s place corresponding to this interval i, | 
only 5 x ( — 08) = — -40.degree or only 24 minutes. BE 
276. An actual example from a case with which the reader is already fami. | 
liar will show not only the practical use of Table V-A in historical investigations | 
but also the degree of accuracy—a very important point—which we may expect | 
to attain by its means. Supposing we take the mean positions of the planets for 
any one of the years in the table of moveable years in paragraph 254 supra and | 
wish to know the actual places of the planets on that particular date, taking first | 
the year A.D. 634 which we found was a probable year, the actual longitude | 
(called geocentric places) of the planets at the completion of 89 days of the solar | 
year in the year A.D. 634 were as follows :— 


i Places of planets on 89th complete solar day, A.D. 634. 
[For the method of obtaining from the column “ 90 days” in Table V-B the places of | 
the planets on 89th complete day, see N.B. to paragraph 285 below] :— | 


Actual place 
ascertained by 
Table V-B. calculation, 


paragraph 
P 287 or 289. 
Table V-A. Mars A.D. “1723” —8 = 17:8 —'8 = 175 17:12 
5 Mercury A.D. * 1699 ” = 704? 7:01 
>  - Jupiter A.D. “1844” —4 = 940:5? 840*6 
5 Venus A.D. “1817” = 42:3 41:6 
” Saturn A.D. “1788” 4--8 = 956-4? 2564 


. The A.D. years entered above are the years in the current cycle (Table Y-B) | 
in. which the several planets attained the saine places as thay aid in A.D. 63% 
e decimal places, — *8, —-4 and 4:3 are the cyclic variations. 


It will be seen by comparison with the ti 
[ results of actual computa 
paragraphs 237 and 239 that practically correct results can be obtained as 


on in 
abore Ee 

by mere inspection of Tables V-A and V-B I dai | 
-B. In the.same manner we can s 

SC actual places of the five planets for any of the other years tabled in parag"? 
2 Supra and satisfy ourselves that the year A.D. 634 is the only suitable dat 


i 277. We may consider another example that ama’ scope along ™ || 
which we may troat Sankara’s Horas opa as E A det wt, Í 
dene th Cha; told, in Valmiki’s Ramayana, that Rama was born "H day | 
of SE Ee dE is the — version), on the ninth tit, ag | 

s : » When tive planets were in their s of exaltauo is 
eu Ya in Karkatake, as lagna, along with the meon" Mr. Ma N. DO 
hag end th 9 mayana, which presumably follows some northern Tag 
the s anc baen, When the six seasons had rolled away after the comple” dt 
Gë — in the twelfth month, on the ninth lunar ds under the SE 
the Cunarvasi asterism, when the sun, the moon, SCH Jupiter and Vo 
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at Aries, Capricorn, Libra, Cancer and Pi ; i 
with the moon at Cancer, Kaucalya S — Rund when Jupiter hpa me 


278. We may follow the south TEMO Un terse 


, whic S: The first Moon in 
L d r'8 error for Murs, because Capricorn 
or Makara is Mars’ house of exaltation, not the moon's, ‘The reader inaoquainted 


c a planet/s own h i 9 
supra) is different from the house of TATA SE Seu e one 
279. We may take it then, that the five 


, then planets in exaltation i ^ 
horoscope were, —the sun in Masha (0° to 29°), the moon in Bishablia (809 ed 59), 
Mars in Makara (270° to 299°), Jupiter in Karkataka (90° to 119°), and Saturn in 
Tula Gë 2007), : 

280. We note that the month, solar or lunar, in whi a i 
described as the twelfth month. Chaitra month is EE 
version, and Chaitra can be described as the 
the solar year, since it is the first month of 


e casting of Rama’s. horoscope, 


second of the motives here suggested really dictated the terms of this famous 
horoscope, the more so as we find exactly th 
same planets, except Venus, in the case of Sankara’s horoscope. Omitting Venus, 
we shall find that the same investigation, following the method indicated in this 
and the previous sections of this chapter, will do for both Rama’s and Sankara’s 
horoscopes, supposing we decide to treat them as genuine horoscopes. 


solar year in the case of Rama’s horoscope is perfectly consistent with the solar 
month having been the first of the solar year, because we are given to understand, 
‘at any rate by a probable inference in the case of Rama's horoscope, that the sun 
was in Mésha.* In Sankara’s horoscope, according to Madhavacharya’s Sankara- 
vijayam, the Sun, Mars, Jupiter, and Saturn were Occupying exalted positions. 
That the moon at the time of Sankara’s birth was in nakshatra Ardra and in the 
fifth Sukla tithi is the common tradition and we may accept these details, at any 
Tate, as a working hypothesis. 


282. In. order to determine the years in which Rama’s and Sankara’s 
°roscopes would be true horoscopes, we may follow the method of investigation 
explained in detail in section ii of this chapter, paragraphs 250 to 255 supra. 
hat is, we may first of all construct.a table for a fixed year for which purpose 
We may again adopt the convenient year, 1 B.C. or A.D.0: this will pu boti 
Rama’s and Sankara’s horoscopes. Referring to paragraph 250 we notice t Eat 
is necessary first of all to settle as approximately as possible the day of ihe 80 RE 
year Corresponding to the horoscope. In the case of, Rima's horoscope, the s i 
la navami in Masha month; and in the case of Sankara, it is Sukla panchami 

in the same month. The lunar month to which these tithis belonged may have 
Commenced a few days before Mésha month or it may have commenced any time 
from 0 to 293 days after the commencement of the Indian solar year, — re 
we not told whether the lunar month was Chaitra or (as in the case of Bud a) 


— Vaisikha, We may take ten days after the commencement of the Indian solar 
E ` EE 


i ithi when the moon must have 
° The well. i n'a horoscope, viz., that between the 9th tit > moon must 
mad longitudo of at ence Bi wai ounarvasu naranata which by ail systems cannot extend beyond St of longitude, 
may bo mentioned parenthetically, but we do not propose to notice it further on : 


D 
al 
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year as a fair average for the ninth or fifth sukla tithi of the lunar month 


which the horoscopes are concerned. The mean longitudes of th three with 
planets (neglecting Venus for the present) were — De? ; Major 
e , Mars. upiter. an 
š s š 
Longitude on 0 day, A-D.O (Table IV) ... 2547 163-2 - GC 
Mean motion for 10 days (Table IV) 700 5:2 0:8 03 
259-9 16t0 à 308 
In whole numbers ... 260 ' 164 . Nr 


'To obtain the actual positions neces- = — ag 
sary for the two horoscopes, viz. ... 270° to 299 90° to 119° 180° to 209° 


— 


We have, by the eye-table, as corres- 
ponding mean positions ... E 
To reach these mean positions, we 
have, in the case of Rama’s horos- 
cope, to deduct from the positions 
on the tenth day of the Indian solar s 
year A.D. 0; or add algebraically. —850° to —20°, —37° to —67°, —296° to _ e 


240° to 270%, — 97^ to 127°, — 175" to 205° 


And in the.case of Sankara's koros- 
cope, we have io add ... es» 840? to +10°, + 298° to --980?, +105° to Lp 
288. We have now to search in Table V-A for. the following quantities 
which being subtracted, or added, as the case may require, will give us the 
positions required respectively for Rãma's and Sankara’s horoscopes :— 
Mars. Jupiter. Saturn, 
Table V-A.—Subtract (for Rima’s horos- 
cope) or add algebraically geg ... —350° to -—20° —87° to —67° —226° to  gpp | 
Table V-A.—Add (for Sankara’s horoscope) + 840? to + 10° +293 to--830? +. 105° & 
We find without much difficulty that the 2 Kee 
following quantities, indicating the year 
A.D.0 minus 963, or 964 B.C., satisfy the 
mean longitudes of Rama’s horoscope, —8? . — 65° —247° 
while the following quantities from the Š 
same Table V-A, indicating the year A.D. 
805, satisfy Sankara’s horoscope YA +1° +810° +116° 


___ 284, We have now to calculate the exact day of the solar year on which tho 
tithi $ukla 9 fell in the case of Rama’s horoscope and the tithi Sukla 5 in the case | 


of Sankara’s horoscope. 
First new moon in 


PS Rama’s horoscope. 964, B.C. 1: T. 

Sürya siddhanta Eye-table, k B.C. 1001 M ar. $:23266 1 "9128 
n 87 years 5740 0 10:4353 | 

d 9 tithis š d 88592 


24:2068 24:2068 
Sankara’ h Mna id 
sara's horoscope A.D. 805. 
Eye-table, k A.D. 800 122 PE Mar. 20:9883 1 81606 
n (5 years) an  .. 2938 o 46027 
d (5 tithis) — ccs * vas d 49218 


17:6851 17:6851 


A.D. 805 Mar. 38:9672 1 

ie., Ap. 7:9672 1 

We assume that Rama’s birth took place at the end of 24 days of the Indian sr 
year 964 B.C., and Sankara’s at the end of 18 days of the Indian solar Ts Gi 
SE and proceed to verify the two horoscopes with the aid of Tables '* 
285. From Table V-A we learn that the positions (true geocentric places I 


merely mean longitudes) of the several planets on the twenty-fourth day; 
S point 


* The uecessity for a reference to Mara’ Eye 
d ye-table has been poi d J 
oat in the same place that the Eye-table is not so SE E of. —— 
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.(= A.D. 0 minus 963), and on the eightee 

except for small cyclic variations, Ses non» AD. 805, were, practically and, 
certain years of the current cycle (Table V-B) J» the same as their positions in 


Years in the current cycle (Table y. B) 
2 FB) when ü, z 
required for the Tu — tansa attained the positions 


Mars, | Jı 


re | Venus, | Saturn, ` 
Paya ms 


Rdma's horoscopc— 
Table V-A, 24th day, B.C. 964 or .A.D.0 An 1862 * 


minws 963, corresponds in tho c A.D, 1801 

cycle, to 24th day of Kee A.D. 1881 A.D. 1718 
Table V-B, on the 24th day of these soveral — = ai 

years tho planets' geocentric places and TA Se or} 947° — -3° or 21:3? 18819 4 «7° 

the cyclic variations were (28° ja M akara) £4 1° + WA or 


(£ in Kataka). | (i , 1888 
Sankara’s horoscope— ataka). | (in Mesha), (8° in Tuli). 


Table V-A, 18th day, 805 A.D. correspond 

in the current cycle, to 18th day of | 40.18 4D. 1671 A.D. 1954 
Table V-B, on the 18th day of these several 0? T 

years the planets’ geocentris places, bat ya gee a or | 1082°+ "20 or ace 192-9" + “3° or 


the cyclic variations wore (19° in Makara 


1084 
deer e 193:9* 
| ). | (18? in Kataka). š (13° in Tuli.) 
N.B.—(1) In taking out the cocentri 
oe mp oae f — rig pacos from Tablo V-B, we should remember tbat that 
pro 


Mars’ position in Rema’s horoscope we ha i 
and subtract ‘3°. Now tho position of Marg — — —S Ve fourth day of A.D. 1862 


(2) Tho positions in the two ea 5 
(if we remember that the solar month A Gi Soa e: Se po dons required by 


exaltation, equally with the other planets named nb 
S equally with the o ove) ; but orosc i 
| eu) according to Vilmiki whereas on the 24th day in B.C. 964, Venis’ position eua ought to be — Geos 


once she is in Mina, she continues to return thereto every 8 years; and that ees 
3 3 


964 B.C., was not the kind of year when Venus would in Masha month be.in the 
Evidently we have to make a second attem | id i 

Š e to ma ttempt, as we did in the case of th i- 
ing horoscope, in section (ii), paragraph 968, and for the same — SE 
E We have failed so tar to get a correct position for Venus. But before doing 
Ë d. ed See some time to a consideration of Bentley’s solution of this problem 
ema H a well-known and otherwise valuable and suggestive work enti | 
* Historical View of Hindu Astronomy" (1825), Bentley ayaki ee 

“ According to the Ramayana, called Valmiki’s, five of the pl i 
: t auets we 

E houses of exaltation, as the astrologers term it, at.the birth of Hani that is 
ya Say, sun in Aries, moon in Cancer, Venus in Pisces, Jupiter in Cancer, Mars in 
3 —— Saturn in Libra, on the ninth lunar day of Chaitra. The position of the 
Gs here given, I strongly suspect, are the result of modern computation and 
a Tom actual observation ; for the signs of, the ecliptic, at least by these names, 
7 n totally unknown ‘in the time of Rama and were not introduced into India 
Until the second or third century A.D. ° 


Rama born on 6th April 961 B.C. 


(By Lalande’s tables.) 
š 5 i 4 

Sun x. c» 7-70 6 11 : 99 Aries. 
Moon .. vss 8 12 18 94 Cancer. ` 
Venus; UTI, 1 0 0 Pisces. 

ars ... —10 2 47 0 Capricorn. 
Jupiter. ... PE 4 6 24 18 Cancer. 
Saturn. ... — 8 27 0 Libra. š 


. 
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in which Jupiter is only 6° 24 18” beyond. the limit and Mars 2° 47’, Rua | 

B.I Sarga 8, Verse 16." . š ; ana, 
noted the mean. annual movemen 


er who has carefully nean. 
— ase 999 supra) will probably be inclined to ask how pu 
possible for Jupiter and Saturn which were in — signs in 96] B.G, aon 
ing to Bentley to occupy the same signs 1n. 964 B. as — to paragraph u 
supra. We found that J upiter's position 1n 964 B.C. on Mésha sukla nava 
was, according to the Ephemeris, SCH while, according to Bentley, on much al 
cL solar day in 961 BO, his position was 1268 , an advance ot 82° fo di e 
yens, mias Jupiter advance st Joast Zsa aan ei teo an 
i i" iti cording e "18, : ukla : 
Again Saturn's position, ac E Mac? ding to Bentley) he wis in rami in 


964 B.C. was 188:8? or 189° whereas, lin š 
sion in 961 B.C: and was occupying & position defined by Lalande’s Tables 
188-49, That Saturn in 8 years should not have moved even one degree mit 


land the reader in the conviction that either Bentley or the Ephemeris is Wrong, 


988. In the first place, we observe that Bentley assigns to the sun only go 
of longitude on Ap. 6, 961 B.C. ; in other words that 6th April was, according a i 


him, the sixth or seventh day of the solar year, whereas we know from Eye-tabl | 
sec. K that it was not till A.D. 1751 that the Indian solar year began to commence | 
as late as March 29, and that 6th April was only then the eighth day of the India, | 
solar year. We know also from section k of the Eye-table that in 961 B.C., April | 
7 was the thirty-second day, and not the seventh day of the Indian solar year, — | 
989. An explanation of these serious discrepancies between Bentley’s figures | 

and those furnished by the Ephemeris is to be iound in the facts that Bentley | 
follows the ordinary European reckoning of celestial longitude (vide paragraph 28) | 
supra) which starts from the First Point of Aries, or the meeting point of the | 
equator and the ecliptic; whereas Indian celestial longitudes are reckoned from 

. this meeting point as it stood in a particular year, circa A.D. 582 ; that on accout | 
of precession, the First Point of Aries has since A.D. 532, moved westward at the | 
rate of 50 seconds of an arc per annum; that for every year before A.D. 582, the | 
First Point of Aries must be shifted to a position east of that which it occupied | 
in A.D. 532; that in 963 B.C. the First Point of Aries was fully 24:3 degrees | 
(paragraph 229) east of the point where Indian celestial longitudes commence; | 
that consequently in order to convert the positions in Bentley's horoscope into | 
those ‘of an Indian horoscope, we should add about 24:5 degrees to each of Bent | 
ley's positions; in other words, Bentley’s horoscope would, read as follows m | 


terms of the Indian sidereal year :— 


Sun 80? 41' 
Moon .. abs s m be sss .. 190? 48' 
Wem xo c CEDERE ED ERE ...' 855? 30 
Marge iis ier o E F aa BE 
EE e ue BEE 
, Saturn ... Lä ^^ — T .. 9210957 
290. According to Bentley's horoscope, sidereally construed, none of the 
planets except Venus was in the position required for Rama’s horoscope, unless 
suppose that the framers of that horoscope used the system of tropica celes 43 
longitudes which has been for a long time current in Europe but which, so far e 
uld not have be 


is known, has never been adopted ir this country, and in fact co ; 
adopted here at any time, since the Indian astronomers, before Bhaskar’ ; 
(twelfth century A.D.) either were ignorant of, or misunderstood, the precise iy | 
of precession (see WurrNEv and Burexss’ Surya siddhánta— 1865). e Hindo di 
doubt used a tropical year until about A.D. 532, but they imagined that it NC It 
was bound to be, of the same length as the sidereal year, and they reckoned od fd 
longitudes, not from the First Point of Aries which is a point created by; T i 
- Spherical astronomy, but from a fixed constellation in the heavens, WYA | 
Krittika long before A.D. 532, and A$vini since that year. m | 

291. It is possible that Bentley thought that for Rama’s epoch the by ot 
longitudes of heavenly bodies would be the same, whether reckoned, by a 


tropical system from the European First Point of Aries, or from ATI 
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the First Point of Aries of 961 B.C. 
he interval between th 


Asvint is 26%40', a difference of only 
: ; plaint against Bentley's horoscope is not 
merely that his positions are reckoned from Krittikà or 


oreas in European astronomy the sign 
ance, means an arc of 30? in the ecliptic, 
in part by the 
degrees distant from the constella- 


292. We have not quite done with our criticism of Bentley's version of Rama’s 
horoscope. If we compare again the Ephemeris version of Rama’s hor 
paragraph 285 supra, where we assumed the horoscope to be one of the 


om. 
964 B.C. (according to the Ephemeris) to 961 B.C. (Bentley, after allowing for 


according to Tables V-A and V-B of tho Ephemeris, we shall find them to.be as 
follows :— 


B.C. 962; 31 complete days of the Indian solar year, when the moon had 
reached the 9th tithi— — - 


r | i Saturn. 
English date. Sun, Mars. Jupiter, Venus. 
6th April BC. 962 Geo 809 82469 ` 152-99 356:0° 215:0? 


SE : thi 's positions— vide paragraph 

These posit e in every case, within 2° of Bentley's posi g 
89 supra, "We us conclude that Bentley, when referring to B.C. Mu 
meant B.C. 969 and ought to have said—as astronomers do in such cases—* A T). 


minus 961”; and that the positions of his planets as given by him, are tropical 
not sidereal. 


293. We may now resume the consideration of Rage $ peel eect SE 
failed (vide paragraph 285) to locate it in its entirety ae 963 BC. ion, Et 
fied ourselves that Bentley's identification, referring really till wish to SE 
as to satisfy the conditions of an Indian horoscope, we ot di ai history (Goshen, 
Whether there is any year withiu the traditional period o : a em BG. ils 

àve something to Say later, vide paragraph 800, i * e a true horoscope 
lonal period itself) when Valmiki’s horoscope would have 


zor a child born in that year, whether that child was Rama or any other. This is 


a legitimate curiosity, and considering the interest which must always attach to. 


we are ina position to. 
. any legitimate search for Rama’s horoscope, and so long as w p 


ER 1t, historical considerations may for the monan pe do 
294. Tho genera] procedure is that indicated in oat Table YA GE a. list E 
964 B, ‘s We may wish to search in a remoter past, but Ta 
80 š 


` 
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B.C. years only up to 1024 B.C. If we want to go further back, all yy 
do is to select for our fixed year, 1501 BO, 2501 B.C. or 3102 B.C. the 
Kaliyuga). If we propound to ourselves the problem, what year or Ec 0 of 
$102 B.C. up to date satisfied Rama’s horoscope, we might divide the Š Sing, 
into two parts: (1) what years between 3102 B.C. and 1101 B.C, satish bleu 
conditions; and (2) what years between 1101 B.C. and A.D. 900 satis! the 
conditions. ed the 
In this way our operations will be throughout additive and we sh : 
inconvenience zA subtraction or the algebraic addition of minus — od the 
paragraph 257 supra. S; vids 


to start as follows with 3109 


For the first part of the problem we have B 
as our fixed year. 0, 
3102 B.C. (Tables IV and IV-A). Mars. Jupiter. at 
Mean longitude on 0 day of solar year. 34700 15:7 Frend 
Add for mean motion for 10 days of 2 
solar year ... — dx Se 5:2? 08 YA 
a” 85229 16:5 RE 
In nearest whole degrees — ... s 352° 17° 2 ya 
Actual geocentric places of which w 
are in search ... ee ee one 270° to 299° 90°to 119° 1809 ty 209° 
Corresponding mean positions (by Eye- : 
. Table)as before (paragraph 282) ... 240° to 270° 97° to 127° 175° to 205° 


. Wanted increase to mean longitude of 


year 3102 B.C., 10th solar day, of... +248° to-- 278"  --8u? to--110? +200° to +930 


1 2 8 4 6 6 7 8 -9 10 f f 
‘Caloulation for Hau M LOBO Day of 
day of solar rom re. Jup. Sat, B.C. AD. solar Mars. Jup. 
T eir 3102 B.C. "er up Venus — Sat. 
" q noreases of (3102 
Eye-tab. 1, o, d. Pas Rebel — (Col.1.) ^ (See explanation in paragraph 998.) 
boi. 2.) 
3001 B.C. 2427 193 921 97 198 2909 —2908 24 4277 yrs. 4318 yrs. 4270 yrs. 4272 
D a . . yn. 
Sine ‘ees -2908 7, 2008 > — 2908 72908 
— A.D. 1369 A.D. 1410 A.D. 1862 A.D. 1384 
GH +363 +344 +478 +383 
79434 1762 A.D. 1754 A.D. 1840 A.D. 1747 
231 107° rg? 183° 
2801 B.C. 1°66 370 258 69 201 2782 —2731 27 4277 
° à yrs. 4318 yrs. 4270 yrs. 4272jym. 
— —— —2781 n —2781 , —2731 , -Mla | 
= A.D. 1546 A.D. 1587 A.D.1639 A.D.1541 — | 
26°79 
+363 +344 +235 +383 | 
A.D. 1909 A.D. 1931 A.D. 1774 A.D. 1924 
295° 89°(a) 344° 185 . 
9 e 
GC =P én 667 227 £2 230 2435 — 2184 10 4277 yrs. 4318 yrs. 4270 yrs. 4973 yr 
9tithis 886 — 2484 » —2484 y —2484 y — n | 
T A.D.1848 A.D.1884 A.D. 1886 A.D. 1838, | 
2953 | 940" 94° (a) 535° 215“ (8) 
10:79 > 
9101 B.C. 25 3 | 
— 1047 241 94 198 2055 —2054 6 3551 yrs. 3369 yrs. 3557 yrs. 6300 yr* l| 
9 tithis 8:86 ` —2054',, — 2054 ,, —2054 , —99 " E 
35:75 A.D. 1497 A.D. 1315 A.D. 1508 A.D. IW 
29:53 + 368 +605 +470 t8 
6:22 A.D.1860 A.D. 1920 A.D. 1973 A.D. 188 
260° (+) 104*(0  7'(9 17 


€—€———— — 
. — —— — — —— — 
(a) Jupiter's place was less advanced i — 
Mare at the time was +9° — maby Sarya siddhinta than by Ephemeris. I 
c) Jupiter was 11^ less advanced at the time b š iddha B 
EI — tue wos 15° in advance b SIE eal 
e we allow ess , P : ` 
DM cr Venus’ mean longitude, its actual place was by eye-table, 358' 
(7) Saturn was at the time 10 degrees in advance of this by Surya siddhinta 


0° by gory? i 
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1 uic OR C. noc 9 10 1 12 
“Calculation for LC Mis Jun E B.C Day of 
f solar T 8 « da AD. : 
— 3102 B.C. HS Mars Jup. Ven. Sat, 
a tue m 
š on; k š: 
Eye-tab.1, 0, Table V-A) yin (Col. 1.) ` (Ses oxplanation in paragraph 298.) 
Col. 2). 
1901.0. 329 1284 244 86 209 1818 —1817 24 3561 ; 
11:44 yrs. 3369 yrs, 3557 yrs. 3506 yrs. 
S this 886 — 187 a -1817 1817 DC de 
— ETE ——— 
23:59 i A.D. 1734 A.D. 1552 A.D. 1740 AD. 108 
‘ 841 235 ES 
„A.D. 1808 wee 
; 274 — 97 "a we 
1200 B.C. — 2752 1981 — 226 111 oo jq -1140 3 2178 
» 2570 . yrs. 2159 yrs. 2139 yra, 2998 yrs, 
"utis 886 — 71M, - 1407, 14072 
A.D, 1038 A.D. 1019 A.D, 999 18 — 
2:08 -D.999 A.D. 1158 
50°08 LUCUS +939 +766 
A.D. 1764 A.D, 1968 A.D. 19:7 AD 105; 
3:02 J ' A.D. 
0 87 1276) 327 187 
©. 27:52 1901 261 90 e 
1201 B. — 188 1201 -1200 7 _ 2128 yra. 1200 yra. 2139 yrs. 2299 yra. 
! E Ee A E En 200 ,, —1200 ” 
36-38 AD.978 A.D.059 A.D.939 A;D.1g 
29:58 +728 +949 +948 Seet 
6:85 A.D. 1704 A.D. 1908 A.D. 1887 A.D. 1505 
285" 100° 3 178° 
| : 
| For the second part of the problem we start with 1101 B.C. 
1 Mars. Jup. Bat. ` 
1101 B.C. 0 day, mean long. 309° 261° 310° 
days oes 52° 0:8" 0:3" 
| —— — 
| 314° 262° 310° 
Wanted .. ... 270° to 299° 90° to 119° 180? to 209° 
Wanted corre- 
sponding mean 
positions (Eye. 
table). un ..— 240° to 270° 97° to 127° 175 to 205° 
Increases sought. ven — $285" to 315° + 195° to 225" 42257 to 255° 
1 2 3 4 5 6 7 8 9 10 11 12 
Calculation for Years : Day of e 
day of solar from Mars, Jup. Sat. B.C. A.D. solar Mare, Jup, Ven. , Sat. 
year. 1101 B.C. year. 
Inoreases of 101 Tt 
Eye-tab, 1, o, d. —— by ga (Col. 1.) — (See explanation in paragraph 296.) 
: Table V-A.) — yr.in 
£ Ool. 2.) 

Bo. i591 197 302 198 284 904 -98 24 Zä 2150 yra, 2190 yes. 2298 ym. 
years 10:43 . H ES * s. nm — 3 
tithis 886 E — 

— A.D. 1215 A.D. 1198 A.D.1176 A.D. 1335 
24-90 +726 +688 +705 +383 
A.D. 1941 A.D. 1884 A.D. 1881 A.D.1718 

298° SI ott 188 

— 1184 374 805 190 250 727 —726 12 A.D. 1786 A.D. 1777 A.D. 1883 A.D, 1955 

ears x 
Otithis “acy 206 8 332° 206° 
— š 
; 41:57 
29-53 ^ 
— — ` 
H 12:04 : ; d 

* fa) Jupiter at the timo was 7° less by Strya siddkinta than by — eris à 
St b) Ju lace at the time was 6° less by Sarya siddhinta than by Ephemeris, 
* @ Venus’ place at the time, by Sarya siddblnta, was 53", Le. in Rishabha rāi, not in Mina, 
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alona tion for Years ` SUM T Day of 10 11 š 
day of solar from Mars, Jup. Sab. B.O. A.D. solar Mars. Jup. Y 12 
your. 1101 B.C. 7 year. dus en, Sat 
(Increases of (1101 . . š : 
— 20 Z AC 
301 B.C. 2014 84 284 223 226 "Sec 


—2880 4 A.D. 1813 A.D.1878 A.D. 1845 AD š 
a 19237 


14 years 2470 
9 Die 8:86 265" (a) 118° 356° i | 
g... . UE | 
59°06 | 
Sor = = 195 229 110 109 28 A.D.1706 A.D.1 
30 1 D > 2 „D. 6 A.D. 708 A.D. 17 
CT 


201 B.C. 
91 years 12:89 
9 tithis 880 


101840. ` €5 1051 287 a 28° 50 — 40 31. A.D.1768 A.D. 1766 A.D. 1847 
` 5l ycars 56 279° 109° , A.D. 1893 
"oüthis ^ 98 9 95 — 197 


20:9 i AD. 
š irr. ; 

100 A.D. 13:5 1288 290 207 258 .. 188 9 A.D.1640 A.D. 1749 A.D. 1849 A.D. 17 
102° 40° . 1720 


88 years 160 š 276° j 
— 89 76 2 ay | 
354 
295 
- š "2 8'9 ` 
See Tablo II. 5 1668 804 219 2231 .. 508 5 aera: A.D. 1778 A.D. 1994 A.D. 1717 
e ° 2 . 4° ° — ñ i 
Bee Table II 21 1905 307 212 237 ... 805 21 A.D. LE A.D. 1754 A.D. 1908 A.D Vi (i ! 
o 7 62* el ] 


295. The two tables set out above contain tho results of an exhaustive search | 
for Rama’s horoscope, extending over a period of 4,000 years from 3102 pp: 
the year 0 of Kaliyuga, to A.D. 900. Apart from the opportunity which they | 
afford us of substantiating the claim advanced in paragraph 257 supra, viz., that by | 
means of Tables V-A and V-B it is possible to review the geocentric places Sal 
‘planets during a period of 4,000 years, our present investigation table may be made 
to serve a quasi-historic purpose. (1) The framer of Rama’s horoscope may hare | 
had in view not an actual year or an actual horoscope, but only an ideal horoscop | 
in which five planets occupied exalted positions. If so, the search for a year i | 
which the five planets actually occupied such positions ranks no higher than asan ; 
. astronomical pastime and is in no sense an historical problem. ( 2) For the reason | - 
stated in paragraphs 245 and 280 supra, we must, as serious critics; dismiss the sup | 
position that Home horoscope was actually calculated at the time of his birth aul | 
that, in the absence of writing, the details of that horoscope were preserved by | 
tradition from Rama’s epoch down to the time when the horoscope was inserted i 
Valmiki's Ramayana, (3) It remains to consider a third alternative, viz, tiit | ' 
somebody, during the period when a study of planetary astrology was possible in | 
India, viz., the period since about A.D. 300, actually noticed a year when the fir 
planets occupied exalted positions, and framed Rama’s horoscope in imitation of i 
that actual horoscope. If the year, or one of the years, when the five plan | 
occupied exalted positions was comprised in what we may designate the astrolog! 
‘period, i.e., the period since A.D. 300 and if it also was a year in which it 
possible Zor Rama's horoscope to be interpolated or inserted in the Ramayans, ti 
the — will have served the quasi-historical purpose of indicating 
probable time when this interesting interpolation in the text of the Ramayal®™ | 
carried: out; o : 
cuidam Een ECH 
YS 60 estab, we m Ë 
place, that there were only 15 years since 3109 B C when GE Sun, "el 
Jupiter, Venus and Saturn were so placed that Gi e 5 TD alt d positio® 
in the month of Mésha. Th : au they could reach exato’ by qyj 
964, 727, 287, 110, 50 B.C. and A.D adn sn 2789, 2435, 2055, 1818, 1AT u 
908, (21, 487, 110, 00 B.C. and A.D. 188, 568 and 805: We next calcula 


therefore, regarded. aes 


(a) Mars at the time was 6 to 5? i i 
Siti ma H > in advance of this by Sarya siddhūnta; it is 


n. 
Saturn at the t 9 s = : 
b) Saturn at the time was 6° mora advanced by Surya siddhinta than 
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column 1 of the table, on what day of the Indian solar ithi $uk 

navami zA See Ge — of these —— p 

the actuat e 9 uth, because that would affect our result only to 

the extent of half-a-day (paragraph 98 supra). Nor did we caloul EUH e 
lent English date in each case, as this i ete culate the equi- 

ez? Eye-table E and n when we know de — which can easily be supplied 

. ns 9 to 12 i igati 

wih she ear je fio caren aloof eh eg or mun wabo, Beat, 

mns 6 , 

Bourse mean the cycles of years, 383, 363.1 and 7. By“ Current cycle” we of 

geocentric places of the five planets Saturn, M 


re furnished in Table V. 


D beginning of Table V-A ; inati 
with the by-now familiar oy cles of 868, 344, 235 ad 383 cycles for Muss) — 
we noted any 
type numerals, and unsuitable 

297. The geocentric places correct astronomical places 
with, in any case, a probable err i > 
also to bear in mind that t 
different planets at the epoch y the correct vl b d 
astronomy, which it is the object of the Ep i places by modern 


by Sūrya siddhānta 
Sinco A.D. 900 differences have accu 


by Indian astronomers to bring the planetary 
th actual observation (see 

paragraph 268 supra). 

The following quantities, extracted from Table IV-B, have to be added, or 


subtracted (as the case may be), in order to obtain Sürya siddhanta mean positions 
of planets at different epochs from the standard 


positions deduced from the 
Ephemeris Tables V-A and V-B :— 

B.C. Mars. Jupiter. Saturn. Venus. Mercury. , 

301 ... + 119 - 159 + 907 - 330 + 33-0 

210l 1313 + 92 -17 + 197 — 249 + 299 

ll  .. + 66 - Tb - 107 - 167 + 247 

JO]. .. + 40 _ 32 + &7 _ s6. + 205 

A.D. 

900 + Lä + 10 + (7 _ 04 + 163 

1900 - 18 + 52 - 43 + 77 + 121 


298. at a first glance, and judged by Indian Ephemeris figures, without 


.. Correction for Sirya siddhanta, none of the 15 possible years since 3102 B.C. could 


ave yielded a horoscope satisfying all the conditions of Rama’s horoscope. In ten 
years, 9909, 9495, 2055, 1818, 1901. 964, 50 B.C, and A.D. 188, 568, and 805, . 
enus was not in Mina, but in Masha or Rishabha, and in one case ia Mithuna. [In 

one of these years 2055 B.C., which was otherwise suitable, Venus was only 7 
beyond Mina, and thisis a case which we shall have to re-consider later, first 
“cause if we make the correction for Venus’ mean longitude according to Sürya 
siddhanta suitable for the epoch, viz..—25° as compared with Ephemeris, we shall 
find that by the Eye-table for Venus the actual geocentric place of Mor: SS 
of six days of the Indian solar year in 2055 B.C, must have — 958 n ich 
Was in Mina rasi as required by Rüma's horoscope; and SE — ars 

Position on the same day by Sürya siddhànte, was 260°6° (the Dë E 
phemerig) +. 9-9 — 269'8°, which is within a few minutes of Makara rà$i (270°), 
° Position required by Rama’s horoscope.] , EE, 

— ntered in our inve 8, V12., 490), 
— — SE of Makara that even the addition SE 
Sürya siddhanta would not make up for the deficiency. . In two years, 2055 BO. 

81 i 
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adverted to in the last sub-paragraph) and 287 B.C., Mars’ post: 
e respectively by Ephemeris, but by Sarya siddhanta it wont wa 
been 269:8? and 270? respectively, which would satisfy Rama's horoscope hav 
shall, therefore, have to review these two years separately, as the other Planet, W, 
occupied suitable positions. TW 

299. Jupiter.—In two of the 15 possible years 2782 B.C. anq 797 p 
Jupiter’s position by the Ephemeris was 82° and 85 respectively. Tn the ca D. 
Jupiter, the conversion from Ephemeris to Surya, siddhanta POsitions at the à 9 of 
in question requires a deduction, not an addition: if we make the appro poch 
deduction, we shall find that Jupiter's actual geocentric place on Sukla nave lato 
Mésha month in 2782 B.C.. was 68° while his place on the same tithi in 727 in 
was 79°. Neither of these positions suits Ráma's horoscope. KH 

Saturn.—In two of the fifteen possible years, viz., 2485 B.C. and A.D 1 
which are equally unsuitable for Venus, the position of Saturn by the Boken, 00, 
was in excess of that required by Rama’s horoscope, and by Sürya sigara Uš 
Saturn’s position in those years would have been still more in excess, ni! 
other years, 2055 B.C. and 287 B.O., Saturn's position by the Ephemeris x | 
179 and 178 degrees PEDE but by Sürya siddhanta, he would have attained 
193° and 184° respectively which would satisfy Rima s horoscope. 

300. To enable the eye to take in rapidly the results of each year investi. 
gated on pages 118, 119, the position of any planet suitable for Rüma's hórosoqy, 
is indicated in heavy arabic numerals and the reverse in italic numerals. Reviewing 
the fifteen years’ tabulated results as a whole, we find that by Siirya siddhanta the 
‘conditions of Rama’s horoscope would have been fully satisfied in two years, 2055 
B.C. and 287 B.C. The positions were, by Sürya siddhanta, 


j 
H 


Sun. Mars. Jupiter, Venus, Saturn, 
2055 B.C. 7 270° 93? 353° 194° 
287 B.C. 5° 270° 114° 356° 184° 


[or somewhat 
less, bui still 


in Mina) 
Risi Masha, Makara. Karkataka. Mina, Tula, 
` and house of 
exultation for 


each planet, . 
To what extent historical or literary criticism will be able to turn to account 
these two dates for Rama’s horoscope is a speculation on which it would be foreign | 
to our purpose to enter at present. We set out in paragraph 294 with the single | 
proposition, namely, to try and discover the year or years between 8102 B.C. and | 
_A.D. 900, which would satisfy Ràma's horoscope and we have reached two | 
astronomically correct solutions of this problem, understanding, of course, by | 
astronomy the Indian science, and more particularly, the system of the Sūrya 
siddhanta without ba. 9055 B.C, may be considered too remote for any historical | 
or quasi-historical speculation, 287 B.C. was about the epoch when the Ramayata 
epic was 1n process of evolution and construction, but data are as yet wanting to | 
enable us to affirm that Indian astronomers of that time had the knowledge requisite | 
for the construction of a horoscope like Rama’s. | 

. 301. We may note in passing that the last of the possible years in out 
- Investigation table, viz., A.D. | 
It fails altogether to give a position for Venus that would satisfy Rama’ | 
: horoscope, but Venus was not in exaltation in nkara's horoscope in w | 
the four remaining planets Sun, Mars, Jupiter and Saturn were in exaléatiom | 


ankara's horoscope ; but we may note that not only A.D. 805 but also A.D. 5% | 
90 B.C. and 287 B.C. satisfy Sankara’s horoscope, In Ind. Antig., Vol. m 
(Ap. 1884), Mr. K. T. Telang wrote as follows: « Iam content to accept " 
beginning of the Seventh century A.D. as a period down to which we oan tr 
Pürnavarma as reigning in Magadha and that is about the time, therefore W” | 
Sankarachàrya must have composed his great Sariraka Bhashya.” fle} 
802. Incidentally we may note that the year 964 B.C. which is one ° al 
Wes years for Rama's horoscope, and not a particularly good one — 
š — it shares with other years in the series the defect of an unsuitable pos! 
or Venus—vide Paragraph 285 supra), is marred by another serious defec tako 
a position for Jupiter (94-49) which though one of exaltation (i.e., in Kar KE 
rasi) by the Ephemeris, is not 80 by Sürya siddhanta, because at the epo” — 
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question, according to the small tab] 


ng t lanets. We read t 4 
LookvkR's Star-gazing, of a Chinese observation of the conjunction dr (Hoy alan ta 
he same Occasion is. apparent] 


d -C. as the dato of the 
e moon, i ithi 
an arc of 12° éxtending from 15° to 27° of Pisce ve NG coat rae — 
De Mailla gives the following Positions :— 


Mercury, R.A.... 344° 56’ 16” Saturn CH ws 954? 39 47" 
Jupiter vn 847° 212” Mars M. -. 856° 45 117” 
Moon -. 3958? 18’ 21” 


304. In the first place it is not possible that both Desvi 
can be correct, since between 18 February 9446 B.C. and 
Jupiter must have moved 150? or 5 signs and Saturn 60° or 2 
place, it is easy to Satisfy ourselves, with the aid of tables V-A and V-B, that 
neither of the above dates is correct. But before doing so, we 
we did in paragraph 289 supra, that in European astronomy longitudes are 
reckoned from the First Point of Aries. In this case we may assume De Mailla’s 
positions in R.A. (Right Ascension) to be tropical longitudes, and convert them 
into Indian sidereal longitudes by adding to each position 49°, which was the 
distance from the First Point of Aries in 2500 B.C. to the 0 degree of the sun's 
mean longitude in the same year in the Indian ecliptic. We then have the 
following as De Mailla’s positions for 9th February 2441 B.C., expressed in terms 


- Mars 46° (rounding off fractions of a degree); Mercury 34°; J upiter 36°; 
Saturn 44°; Moon 42°, : : 

Tn 2441 B.C. the Indian solar year began on February 91, because in 2501 
BO. the Indian solar year began on Feb. 21:09 (Eye-table, section k) 
and for 60 years from 2441 B.C. we add ... -52 (Hye-table, section n). 


Feb. 21:61 


Therefore 9 February in 2441 B.C. was about 12 days before the commence- 
ment of the Indian solar year. Consequently at the commencement of the solar 
year 9441 B.C., Mars would be about 6 degrees further than on 9 February and 
: ercury about 12 degrees further, while J upiter and Saturn would be very much 

. © Same position. We can, therefore, apply a preliminary test by calculating, 
With the help of tables V-A and V-B, the positions of the 4 planets on 0 day of the 
ndian solar year 244] B.C. Applying the large cycles found at the beginning 


of table V-A, we have, for the positions of the planets on 0 day of Indian solar 
Year 2441 B.O.— 


Mars. Mercury. Jupiter, Saturn. 
4277 yrs. — 4906 yrs. 4818 yrs. — 4979 yrs. 
— 9440 E — 2440 , — 2440 ,, — 9440 , 


A.D. 1887  A.D.1868  A.D.1878 A.D. 1888 


E Table V-B ) 110° 9° 282° 140° 
^ rd day of e d ase Hor t 
9 February 9441 B. Q — 0° 981 189 


H 
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Ge 307 
305. Evidently, there was no conjunction of the four planets in : 
even of two of Gare on 9 February. 2441 B.C., and there must be a Sne 
where. Using the indications furnished by De Mailla's positions for Me ton 
the moon, we may conjecture that the date he had in mind was som Bee: ay 
2 March 2449 B.C., or the 10th yayi the ae solar Year, 2449 Bo i 
lying the same major cycles as before, we have, for 10th day of D vd: 
See Ge Mars. Mercury. Jupiter, 2449 Be, ^ 
4277 yrs. . 4306 yrs. ` 4318 yrs, urn, 
aaa 9448 5 — 21487 — SES 
A.D. 1829 A.D. 1858 A.D. 1870 A; 


10th day of 2449 B.C. 


(2 March 2429 BO)... 46" 28° 32° Fe 
Cf. De Mailla’s positions ` 

(converted into Indian 

sidereal longitudes) ` s 

paragraph 304 vei 46° 34 86? 


o .. 
For the moon’s position on the same day, we proceed as follows:— 


(Eye-table, section K, |, n, o.) 2501 B.C., commencement ` 
| 4 of Indian solar year, 


Feb. 21°09, 1st N.M. in S. year 194; 


52 years [2 Sr 45 * 
Feb. 21:54 5 369 | 
—298!' 
E 
eji 


Mean ending moment of 3rd tithi 9°71 Add 8 tithis 95 


Feb. 31:25 = Mar. 2. 1| 

March 2, 2419 B.C. was the day on which the 3rd tithi came to an end. Tk | 
sun's longitude on the day in question being nearly 1U degrees, the moo! 
longitude at the mean ending moment of the tithi must have been 10--3 x1}! 
= 46°. De Mailla’s longitude for the moon is 42°, which must have been attain | 
about ó to 8 hours on either side of the end of the 3rd mean tithi. We see therefor | 
that the date which De Mailla had in mind must have been 9 March, 2449 B( | 
There is also probably an error of 10° in his position for Saturn. -None of the | 
planets was in the constellation Pisces but all were in Rishabha, a part of whit | 
probably corresponds to the Chinese constellation Shi (= Indian Krittika). | 


908. For another example of planetary conjunctions we select the followin į 
from Cuampers’ Sun, Planets and Comets :— : | 
E On September 15, A.D. 1186, Mercury, Venus, Mars, Jupiter and Satin) 

were in conjunction between the Wheat-ear of Virgo (Spica Virginis) and Libre | 
Here is an unmistakable reference toa constellation (not a tropical sig? ` | 

the zodiac and we ought to.be able to verify it easily. The 15 September ^| 
1186 was the 174th day of the Indian solar year A.D. 1186. i! 
We take out the positions of the plauets on that day from tables V-À and Ue 
(Table Y WORST S Se Mars, Mercury, Jupiter. Venus. A 
able V-A) A.D. 1186 = A.D. 1912 A.D. 1 .D. D. 1899 A 
(Table V-B) 174th day 177° 30 a eie ES 174 


The planets were, we find, comprised within an arc of 8 degrees i 
constellation Kanyā or Virgo. In DEE Dow sa they were not V9 o 
the naked eye since the longitude of the sun was 167°. > The 14 Septem YA 
Was, 43 We may see from the Ephemeris for that date (Vol. IIT of the presen” "qu 
a day of new moon, and on the 29th of that month there was a lunar eop effi C 
know also from the Encyclopedia Britannica (11th edition, Volume 2; Haag pi 
that the end of the world was imminently expected in 1186 A.D., and CH T. 
fi 
eg 


Gj 


P 


by astrologers all over Europe, apparently on account of this SC 


Ge is A zoch perhaps has not occurred since ma? E alc | 

307. Mention of the year A.D. 1186 leads - | onjunotion ^, jg 
same kind which must haye happened in 2588 ‘BC, on ms 175th doy, Le 
Indian solar year (about 14th Augus) There is no record of this oon] 
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d of 2,005 and 1,768 years) the mean longi 
pom Seege to Table V-A. ed ongitudes of Mars 


by 11, 20 i 
28,1 and 22 degrees, reg ectivel 
nd no di in making d ie ie WAN 
The reader should find no fiiculty in making the necessary calculations. 
š pes Mercury, Jupiter, Venus. Saturn, Sun. 
oun yrs, ih ees yrs. 4318 erg, 4270 yrs. — 4972 yrs. (Table 
Enid —307  — 2587 ^ v 1V-C.) 
A.D.1690 A.D. 1719 


-——— — — 
A.D.1731 An. 1683 A.D. 1085 
233 


= A.D. 1918 : 

175th day, 2588 B.C. 179» 160° 154? 155° 155° 167° 

The sun was 13° to the east of Ju iter, Venus 
must have been visible shortly before adn The Woe in a — 
stellation. With these positions we may compare the places of the five planets on 
30th Oct. A.D. 1921 (the current year) which was also a day of new moon, or 
better still, one week earlier on 23 Oct. A.D. 1921 when J upiter, Saturn and V enus 
were in close proximity to each other and Mars only 10 degrees off. 

808. The reader will find it 


a useful exercise to verify the fo 
tions, also extracted from Czampgrs? Sun, Planets and Comets :— 


“On November 11, A.D. 1544, Venus, Ju iter, Ma d ; 
close, and Mercury was only 16° distant E 3 rs and Satur 


1 Ó - On 11 November 
Venus, Jupiter, Mercury and Saturn were enclosed in a Space of 10. . . On 


March 17, A.D. 1725, Venus, J upiter, Mars and Mercury 
the same field of the telescope - ` On December 98, A.D. 1769 
Jupiter and Mars were very close.. On October 8, A.D. 1801 I 
Moon were very close in Leo and Saturn not far off.” (Fo 
positions of all 5 planets are given in situ in Table V -B.) 
309. We will conclude the present sub 


llowing conjunc- 


n were very 
A.D. 1844, 


Britannica (11th edition, Volume 2, page 888), art. Bible—New Testament 


star of the Magi with a 


urred, in the constellation 
Pisces in May, October and December of 7 B.C. The same work adds, in a 


footnote (ibid.) :—'* Tt is a curious coincidence that a medieval Jew, R. Abarbanel 
‘(Abrabanel), records that a conjunction of these particular planets in this parti- 
cular constellation was to be a sign of Messiah’s coming. It is just conceivable 
that his statement may ultimately depend on some such ancient tradition as 
may have been known to Chaldaean Magi.” ; 1 

We can, with the help of tables V-A and V-B, trace the successive positions 
of Jupiter and Saturn which must have occupied in 7 B.C. the same positions as. 


Sy did in 1809 and 1909 respectively. We may set down the positions in a 
table as follows :— 


è Movements of Jupiter and-Saturn in 7 B.C. (Indian solar year). 
Day of 


Indian Julian date. Jupiter. Saturn. Remarks. ` 
Solar year, a 
+49 9 iter’ ments in 7 H.C. were tho same within 
š Eur Keen 14:3 96. MUS yop a degreo asin A.D. 1809, and Saturn's 
movements the same as in A.D. 1909. Tables V-A 
| and V-B. The cyclio variation in the case of 
Jupiter was that for 1809--6— 1816 years—3 
cyoles of 605 years cuch. The variation was... 3. 
x — :229? = — “669°, The cyclio variation 
1 "8? °8" | in the case of Saturn was that corresponding 
20 S "GT E | ae | NU to 1209 +6 = 1915 = 5 x 388 years; ie, 5 x 
rp April 18 3 350:8° Sira | — ‘095° = — “475°. 
— April 28 9526 3564 
5o M o 3564 i 
A ay 3 apa5 ; between the sun and the planets 300? — 20 
°° 2 Aray 13 8564 RS ara and Satura rise in the east 8 hrs. 
: : š after sunset. 
d 32 a x t 
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- : i 
of ^ X 
Indien | Julian dato. | Jupiter. | — | Ew 


solar year. 


I 
I 23 | 358:1 958'2 | Distance between 8ün an 
70 Day. | May. and Saturn rise in the cast Eben 290°, ; 
80 ,, | June 2 $59:5 3588 . after EU 
90 , |June 13 1:0 3596 et, ` 
100 ., | June 22 1:3 3097 š 
110 .,, | July 2 2:8 3599 
120 , | July 12 23 el 
130 , |July 22 2-2 3598 
140 ,, | August 1 2! 859. 
150 , | August 11 Lü 3389 
160 ,, | August 21 0-0 358'2 
170 , | August 31. 358°6 3575 
180 ,, | September 10 8574 3567 Distance between sun and the planets 180° j 
à h Jupiter rise in the east about the ting’, Situ 
190 , | September 20 3557 3559 | me of Dave } 
200 ,, | Septembor 30 3554 3553 | 
210 , | October 10 85307 3563 | — , 
220 ,, | October 20 3528 353°8 | Distance between sun and the planets es, 


and Jupiter rise 9 hrs, bofore the sun, i o wéi | 
aa nw 


230 „`| October gl wes — 
240 November 9 35 28 | oth Jupiter and Saturn a ; : 
250 n | November 19 3521 3529 i] 2 month. F ge Stationary for aloa j 
270 7. | Dovember 9 3533 $29 |g ill | 
270 ,, , December : , 853 . aturn still stationary, Distance betw. I 
! the planets 90°. Saturn and J eon fun ay | 
| ab sunset. “piter appear in zenity 
ER m Dieser 19 | Bs ae 
December 29 355" 5£2 | At sunset Jupiter and Satur : | 
E: sky. "Appear in the wes 
300 , | January 8 3572 3548 
S10 ,, | January 18; 359°0 355'8 
320 ,, | January 28 ; l1 356:0 
E20 » | Febraary 7: 31 3580 š 
February 17: a 9393 | Mars on 344th day was in cc tion wi 
350 ; | February | 76 01 : “Junction with Satan, | 
360 , | March 9 100 16 |In March 6 B.C. both Jupiter'and Saturn had en, | 


| ` junctions with the sun and disappeared and they 
must have reappeared about 4 April ag morning | 
stars in the east. , 


if eal LL ———u pn  - aa i 

310. The above table shows that on the 70th solar day (May 23) Jupiter and 
Saturn were within a degree of each other in the last few degrees of Pisces. On | 
the same day the distance between the sunand J upiter cum Saturn was about 29" | 


From this time the conjoined planets continued to rise night after night in the east | 
until the 180th day (September 10) when they must have risen in the east just as | 
the sun set in the west. On this date the longitude of J upiter was 3574 and cl. | 
Saturn 3567 and they must have been very close. 


hem of Judea in the days of Herod the King, behold, there came wise men |. 
from the east to Jerusalem, saying, Where is he that is born King of the Jews! | 
for we have seen his star in the east, and are come to worship him. . . . Then | 
Herod, when he had privily called the wise men, inquired of them diligently wht | 
time the star appeared, . . .. When they had heard the king, they departed; ant ` 
lo, ihe star which they saw in the east, went before them and stood over where th | 
young child d ep ae day saw the star, they rejoiced with exceeding m joy 

ARDET When they came into th no child wit 
Mary his Mother, and fell down and mr Lud the young 


they probably referred to their experience yhen T3 
said DAE i^ od n the star of the Tae ot ee J — eer ' "BE ] 
n the 34 ay of the Indian solar year 7 B.C., ie., about 17 Febru 8 E 


6 B.C., there was a further phenomeno i d 
? : n, for tudes of ; 


* Dr. Neugebauer (op. cit. pago 95 ante) h g ` mp t 

ó * as calculated y ; astron0 ii, 
Dese Cen pH mm PES SEN emphis (6 Pann D EMT or BO His ERRE ara i 
we get 353'66° for Jupiter and 35427” for Mate add the Indian Precession for 539 years (page 94 21497 
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The Scripture narrative refers to a temporary disa 
to its reappearance at Bethlehem. We find fon the tablo of more goat and 
between the 0 and the 15th day of the Indian solar year 6 BO. ie, between 
March 14 and March 29 of that year, first Saturn and then J upiter must have had 
A — — e SCH SE is, the 
April 4, they were to the west of t © sun, and the must h i 
waste sky, immediately after Sunset. This may have been tha waa man in le 
which the Magi rejoiced. Or the y pression * the star stood Over where the child 
D E refer ta Ko GC H Saturn bec 
from October 2 > 1 B.C. ecember 19 of th i 
same poriga d E ae closer and closer o Satur, Ar and that during the 
“together on December . e ty l i 
—— after sunset on December 9 must have been x striking Ge Som tie 
which the Megi could ua das as the stay « stood” (Le,, was stationary 
in the zenith for seve Gays) “over where the child BH e 5 ig t 
traditional day when Christ was born. Me . December 25 Ae 


911. Before concluding this chapter, it may be 
benefit of other investigators, 
means self-evident, of the Principle of ¢ 
In order to obtain the positions of planets in th 
table V-B, for 363 years (Mars), 355 years (Mercury), 344 years (Jupiter), 
285 years (Venus), and 383 mura (Saturn), it is not necessary to caloulate the 
positions of these planets for ll these years. If we have the calculated Positions 
of Mars for a series of 126 years, in all, say from A.D. 1899 to A.D. 1947, of 


Mercury for 79 years (say, from A.D. 1855 to A.D. 1988), of J upiter for 95 years 


ears (see paragraph 313 
below) and of Saturn for 88 years (say, from A.D. 1842 to A.D: 1929) 
sufficient material for fixing the positions of these planets in the first lace 
for 363, 855, 344, 235 and 383 years, respectively, and 
V-A and V-B for all the time comprised in the range of history and tradition, 
The procedure is as follows. : 


312. Let us assume that we have the calculated positions of Mars for every 
tenth day in every year from A.D. 1899 to A.D. 1947. With the help of the 
Positions in the firs and last of these years as well as of the positions in two 


puermediate years 1869 and 1909, we obtain the positions in six other years as 
elow :— f 


DAY, 


0 pav. 0 : 
Position in A.D. 1947 minus :1 degree | Position in A.D. 1869 minus 1 de 


= position in 1584-A.D. vn 937°6° | = position in A.D. 1506 Looe 
1663 ... 988:8? ` : 1585 116:5° 
1742 ... 889.1? 1664 117-99 
.8° 1743 119-9° 

1821 ... 339:8 5 Sp 

1900 ... ss 940: 69 1822 -.. 120:5 

4 9 o $) 5:32 

075? 1:3° 


We know that Mars’ position on 0-day in A.D. 1584 must have been the Same as 


; n Position 863 years later io. on 0 day in A.D. 1947, ess -1 degree. We there- 
re d 


own as Mars’ position in A.D. 1584, the position we have already 


Write 
— for 0 day in A.D. 1947, less -1 degree, i.e., 3976 degrees. 


ta, Similarly We write down as Mars’ position on 0 day in A.D. 1506, his ascer- 
e 


d position on 0 day in A.D. 1869 less A degree, i.e., 115:2 degrees. | 


S each iren A.D. 1584 and A.D. 1900 there are 316 years or 4 periods of 79 years 


e know from the table of Mars’ cycles that in 79 years Mars’ mean 
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in A.D. 1742, and in A.D. 1821 may -be obtained by applying a uniform. i^ Iw | 
of $9 = 0:75 degree. We obtain in this way the actual geocentric LS | 
on O day in the years A.D. 1668 (888-5°), 1742 A.D. (889-1°) ans 189. Mn | 
(389:8°) , and we may, if we please, verify these figures by direct ealoulat;-. Ap | 

It is obvious that for every ascertained position of Mars between Am i 
aud A.D.1900, we shall be able to obtain his positions in three other year D. ) 
words, by means of his ascertained positions in the 79 years A S ID oth, | 
A.D. 1900, we shall be able to obtain the positions in 8 X 79 = 957 < 1829, | 
since we have already ascertained the positions of Mars for 126 years A D. ai | 
‘to A.D. 1947, we shall have on the whole the positions for 237 + 196 — 36 185 | 


the full number of years required for a Mars’ cycle of 363 years. 


818. The following table shows at a glance how cycles of 355, 344 and 3: | 
years may be obtained for Mercury, Jupiter and Saturn respectively by follo 3i f 
the method: we have already indicated for Mars. (The figures refer of oou | 

: d 


. A.D. years) :— 


63 Year, 


Mars. Mercury. 
1947 =1584 |1869= 1506 |1933 = 1578 |1888 = 

: 1663 1585 4 1579 

1742 1664 1670 1625 

1821 1743 1716 1661 

1900 1822 1762 1717 

1808 1768 

1854 1809 

1400 1855 


By means of the positions of Mercury, ascertained for the 46 years A.D, 13 
to A.D. 1900, we obtain positions for 46 x 6 — 276 years in addition to the aster | 


By means of the positions of Saturn, ascertained for the 59 years A.D. 182) . 
to A.D. 1900, we obtain positions for 59 x 5 = 295 years in addition to Ch 
ascertained positions for 88 years ; total 888 years, which is Saturn’s cycle. | 


314. For obtaining the figures for a Venus’ cycle 
: of 285 years we 
by a slightly different method. We first of all ballets the positions of Vami 


2000 — 2001 2002 2003 2004 ` 2008 3006 9007 


] tion d ? 


2041......2089 the figures already obtained for 1806 . . 1804 


. 915. (Venus—conid) Wenext MEME Bet 

E proceed to int tween 1 qu 
the figuros for every eighth year ss we did before for the other planoti is 
supposing we want the figure for 0 day in each case we interpolate as P^ 
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0 nay. 
d . 0 nar. 
1800 SS 829°3 (ascertained figure). 1888 . 9854 (ascertained figure). 
1808 .. 929 1896 |. 3361 Es. 
1816 .. 3804 1904 ` 386-8 
1824 .- t 1912 .. 8975 
| 1840 Lo 882:2 ` (ascertained figure). ^ : = ere figure). 
| 9392-7 "M a =: 2000 .. ... 8440 (ascertained figure). 
"| 1848 ... í 2008 .. 3445 
| 3856 .. 3392 2016 .. 3459 
1864 .. 3337 2094 ... 9456 
mu. ms t 2032 `. 346 
E c ^i š e SET 346:6 (figure ascertained 
d . > 9 = 3 P 


for A.D. 1805) 
26 +5 —-59. 

From every year for which we possess ascertained fi 
to obtain figures for four more years; out of 48 years’ fi gures we can thas evolve 


figures for 192 years in addition to the oricinal 48 ; total 24 SL 
years more than the full Venus’ cycle of 995 years. 0 years, which is five 


316. The increase of mean longitude of Venus every 8 years is 1:52 degrees 
and we could have interpolated “all the figures bet T: i 
2040 in one series of thirty steps, thus Qu S QU un 


gures we are thus able 


I 


0 pax 
ai A.D. 1800 ER m ven s 92933 (ascertai 'e). 
e 1808 — $a .. 3299 vin Le 
š; 1816 san oe .... 330:5 
` | 1824, des — .. 9810 
pi 1889 e O .. 331:6 
| 1840 T cis . 989:9 


1849 . 4. 8887 
A.D. 2040 a 346:6 (figure ascertained for 1805) 
30)17:3 
BT. 
We see that the figures obtained in the last paragraph for 
A.D. 1808 1816 1824 1882 1840 1848 
are 329°9 9305 . 3310 3316 8822 3327 
against 3290-8 3304 3310 3316 3329 3327 


Which we obtained in paragraph 315 and the differences are hardly perceptible; 

nevertheless it is safe to proceed by breaking the thirty steps into a number of 

Stages as we did in paragraph 315 because the successive differences in the 

anomaly and annual equation of the thirty steps caused by differences in mean 

longitude amounting in all to 17:3 degrees may not be uniform in the case of 
enus. 

317. In the following table, in which the base year is A.D. 1999, the above 
method of development of a perpetual planetary ephemeris from day today is 
illustrated in greater detail. The figures for the top and bottom line in the case 
of each planet being known, the examples show how the figures for intermediate 
years may be obtained by interpolation. If this table is extended to 79 years in the 
Case of Mars, taking 1998, 1997 . . . 1941 asthe successive base-years, to 
46 years in the case of Mercury, to 83 years in the case of Jupiter, to 48 years in 
the case of Venus, and 59 years:in the case of Saturn, we shall have all the 
material required for a perpetual planatery almanac (Tables V-A and V-B). Con- 
siderations of space alone forbid the reproduction of these tables, which have the 
= merit of yielding certain important corollaries, one of which (viz., that Mars can- 

- Tot retrograde in Maghä nakshatra in Karttika-Margasirsha months) is made 
789 of in paper No. V in the appendix On the astronomical references in the 
Mahabharaig, 
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Table iilustrating the process of obtaining, from the calculated. places of M, " 
| of 363, 355, 344, 248 7 BC 
0 10 20 30:40 50 60 70 80 90 109 383 , "ty. 


Days of solar year 
Degrees of longitude. 


A.D. 


‘A.D. 1967=1684 1800 1765 1735 
1683 1824 1789 1758 1739 1730 1786 1756 1784 18L:8 1860 1907 


. 1762 1848 1814 1781 1761 1750 1754 1771 1797 1830 1871 1918 
1841 1872 1839 1804 1783 1770 1772 1786 1810 1843 1893 1929 
1805.1790 1790 1801 1823 1856 1895 1940 

1827 1811 1808 1817 1838 1869 1907 1949 


Mars 1717. 1712 1721 Du 1771 1805 1848 199.9 


1920 1896 1864 1827 


1999 1921 1899 1852 
+24 425 423 422 +270 418 +15 413 413 412 411 


A or variation from ` 
oycle to cyclo. : ` 
Mercury A.D. 1986=1681 3328 3455 28 206 397 586 759 908 1005 1001 99g 
1677 3328 9453 31 304 34 584 767 907 1006 1007 9g4 

1723 3328 3452 18 201 391 591 756 906 1007 10F2 gei 

1769 3328 3451 15 198 388 578 758 905 1008 1017 947 

1815 3328 3160 13 196 385 675 751 904 1009 1022 954 

1861 3327 %49 Li 193 382 572 749 908 1010 1027 960 

1907 3327 3448 09 191 379 569 747 .902 1011 1032 967 

1953 3827 3447 06 188 376 566 745 901 1012 1097 ga 

e 1999 3327 3415 04 186 378 564 742 899 1013 1042 979 
+00 +01 402 402 +03 408 +02 +02 -0l 05 -06 


A or variation from 
oycle to oycle. 


Jupiter A.D.1999—1655 391 3515 3538 356 3584 O5 26 44 60 T4 85 93 gy di 
1738 346 851-0 3535 3556 3577 3599 21 38 58 GS 78 ap 88 

. 1821 3176 3499 3522 3555 8566 3588- 09 26 41 55 G5 73 T5 

1904 3104 398 S511 8534 8555 3577 3597 14 29 42 52 60 ga 

1987 3153 3477 9500 3523 3644 3466 3585 09 17 29 ag 47°49 


A or variation from Il- 1° ; K d v 
cycle to cycle. l M Tl TA M 1$ rg 12 L8 r3 13 1 


oí the diifuraugo between A D 1630 eod Ai gares for A.D. 1699 have been repeated : but as the cyclio variation botween ADI "48, and 
salama tho Agurefor A.D, 1987 i $469 and thae for A.D, 10905 00% Saint n for AD. e of tho fue EL, 
Venus A.D. 1999 38:0 490. 6L2 721 830 934 1083 1096 1205 1208 1908 1810 IUM 
8007—1772 196 499 ua 728 gps 984 1082 jg] 1196 1251 1381 1275 Bi 
— 390 504 620 728 835 op 1080" 1116. 1168 1987 1267 DA] 
Eras i x S 791 897 986 1089 1111 1179 1923 1233 1207 
2039—1804 405 519 ga. 784 899 987 1028 1106 171 1208 1208 1179 

919 632 737 ai 938 1097 1101 1162 1193 1188 1189 


A or variation from T0 
cycle to cycle. OS +05 +04 +08 402 401 or -05 —08 -15 -24 -34 - 


Saturn A.D. 1969= : ° 
69—1586 34 47 60 73 ss TEE EE 


1645 43 5 
1704 $ ' S S 5 94 106 118 137 136 146 151 155 
1763 ei 74 e t 109 mm 128 197 146 156 161 168 
1822 70 83 9 100 12 125 197 16 15g 16 171 176. 
1881 SO 109. x1 1 4 ue ise loa. IT 

- 79 9? 105 "ns 190 143 166 166 176 186 191 197 309 * 


1940 88 101 A 
1 -U4 3427 349 153 166 176 186 196 202 208 3 


176 186 196 206 212 


| or variation from 409 40 š 
cycle to cycle. - 9 +09 408 499 +09 409 


1999 98 11 124 187 150 16:3 


+10 +10 41:0 410 +10 
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years, respectively, the actual places of the sume planets for cycles 


270 280 290 300 310 (320 330 340 350 360 
š Dogrees of longitude, 
i, u LS 5 : TR Our. H jt 
a | agrı Zei 2462 2599 3006 2080 2758 2939 ogg 299% 3063 3141 3218 3205 3369 3448 3522 3607 70 Lea 
* 


2399 2470 2541 2614 2683 276.6 3840 


fy, |, 2329 2917 2995 39 3149 3226 3302 3377 3455 9520 ou 76, 150 

ba, P — 

nj 837 2407 3808 2549 2022 2006 2774 2848 3995 9008 3079 315:7 s234 3309 3355 3462 3:296 11 s2 156 
a 

ai 2415 3496 255.7 2650 3704 92789 


^ 285 2983 3011 gg; 
pg 2423 2104 2565 2098 271-2 2709 ogg. 9941 
253 =" 


logg2 2433 2504 2976 2649 2728 2798 2873 9951 
1 os +08 +08 +08 +08 408 +08 +08 +08 
{+08 + 


8165 3242 3316 3393 3460 351-3 18 88 160 


309 3095 3173 3250 3323 3401 8176 3550 25 o4 leg 


8027 3105 3188 3257 3931 3108 3182 3567 30 102 175 
TOS 408 +08 +05 +07 408 407 +07 +07 +06 +06 
me 1969 2087 2130 2091 2016 2034 2138 spi, 
- 1008 2087” 2152 2087 3021 3095 219-6 See 


1810 1908 2087 2135 2093 2085 2037 s1gg 398-0 


2441 2628 9500 2966 3103 3189 3179 311:4 3092 3174 331-0 
2440 262-5 3798 2964 3102 3191 3183 31:8 3095 3173 3308 
3490 262-2 9796 30909 3101 3199 3188 3123 3097 3172 3307 
?49'8 2819 9794 2960 3100 3193 3193 
2137 2016 2792 2953 3099 3194 3198 
243-6 2613 2790 2956 309:8 


7495 2610 2788 2954 3097 
Deg 1956 2085 211-7 9124 2016 2014 2130 297-0 2434 


Benz 1955 2085 2150 2126 2049 


Hilse 1964 2086 2137 2099 2029 3088 2184 227-8 3127 3099 3171 3305 
3192 3101 3170 3304 
3195 3903 3196 3103 3169 s39 
3196 3208 3161 3106 3165 3301 
7007 3789 2952 3096 3197 3218 s145 
7046 2129 3209 2432 2604 278'8 3950 3096 
Bam +02 400 -02 -05 08 —09 +01 +02 


1806 1962.2086 2140 2105 2034 2010 2195 327.6 
1804 1960 2086 2142 211 3098 2044 3132 39714 
"31802 1958 2085 2145 2116 2042 2043 2191 ze 


3107 3167 3399 
3193 3218 3150 3109 3167 329:8 
+02 403 403 402 401 91 -05 —05 —02 +01 407 
|723 59 45 32 Ae 07 00 3594 9591 3594 3599 07 
ji 


7 I9 33 49 66 -87 109 130 154 
162 50 36 23 07 8597 3591 39584 3584 8585 9091 3599 
46 


ll 26 a4 51 $1 102 126 149 


3599 14 32 bü 70 91 ILS 138 
{30 18 04 3591 357-7 3567 3561 3556 3556 3559 3565 9575 3587 


34 20 oz 3502 3582 3576 3570 3570 357-2 3578 3587 


92 20 39 59 > SO 104 127 
3590 og 2g $8 69 F3 
13 13 IK 12 12 12 11 Fl tt 


14 02 3588 3575 3562 3552 3346 3642 3342 3516 3052 3503 3575 


11:6 
116 16 1:6 1:6 1:5 1:5 1:5 14 14 


Ll 11 
Jit 48, and the variation in geocentric place Corresponding to this is found by trial to bo from A to 77, itis assumed, in order to facilitato the division 


LE 4 75, “6 or "7 degree according as one of these figures is required to make a complete division of the difference b 


o by 4, Example: In the O day 
by 4, and assume ¿hat the cyclio variation for geocentric Place between A.D. 1655 and A.D. 1999 is +06 in favour of the former year. 


DI 195 1372 1468 1574 168-0 1762 1906 2025 2144 2264 298.7 3510 2693 2756 2890 3001 3129 3252 3377 


3011 3136 3959 3384 
3017 3142 3258 3399 
127:8 137:1 1479 157:9 1097 1804 1921 2041 2101 2981 2405 2529 2053 2716 2900 302-4 3119 327:3 339°7 


1276 1370 1482 1582 1703 1808 1926 2056 2167 2287 2414 2636 2859 2782 3907 3099 3155 3280 3403 
1974 1371 148:5 1585 1708 181'2 1931 2905: 2172 9293 2417 2542 2065 278:9 2914 3037 3162 3287 341-0 
"Dä -00 +03 +03 406 +04 +05 +05 +06 +06 +O +06 +06 +06 +06 +06 +06 +07 


182 1879 147-2 1573 1685 1796 1911 2051 3150 2269 3393 251-7 2010 276-3 283-6 
1980 1971 1475 1576 1691 1800 1916 2036 2155 2275 9399 9523 2646 2769 2393 


+07 


127 119 lll 102 95 ss s] 79 77 T4 78 82 85 94 103 10 123 35 147 


150 145 134 128 118 141 104 Wi $98 95 298 102 106 DA 122 130 142 1954 166 
161 158 145 188 129 122 116 112 109 106 109 112 15 194 133 140 161 163 175 
73 et jp) 4 * Wi 127 128 190 117 120 123 125 134 142 149 301 172 184 
185 177 189 160 158 146 198 134 191 „128 130 132 185 Loi 152 159 170 18:1 193 
39? 1389 181 
07 199 194 
FLL qa. 


172 165 158 150. 146 152 139 141 143 146 4154 162 16:9. 180 19) 20:3 

SE 17 5 ` 168 160 š 156 152 149 151 153 š 156 164 172 179 190 201 21s - 

1 TII — GL oll 411 411 421 GIL bl +10 +10 +10 Al +10 +10 409 +09 
: l LL T š : 1 
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Section iv.—The Planetary Eye-tables. 


318. The planetary eye-tables for Mars, Mercury, Jupiter, Ven | 
Saturn, which are included in Table IV, constitute an important by-prod? ang | 
the perpetual planetary almanac. The general nature and use of the planetar of 
tables has been referred to in paragraph 225 supra (page 98) and it only n ye. | 
to explain how the eye-tables were constructed. Che object is to ascertain a | 
each mean longitude of a planet, whether superior or inferior, say for 0°, | GI for | 

. . . 3507 of its mean longitude, the corresponding actual geocentric TUM 
attainable by it on each day of the Indian solar year, say on 0 day, on the Pate | 
š the 360th complete day and vice versa. Sunes 
Im | 
er 


complete day . on ; 

we wished to have such an eye-table in 36 stages, for each planet, and for, 

ten complete days of the Indian solar year (like the ey e-tables we actually Pos 
e. 


in Table IV), it would be theoretically necessary to compute, in the ma 
shown in paragraphs 237 and 239 supra (pages 96, 97), the actual geocentric SC ' 


corresponding to 5x86 x36=6,45U mean positions, which might take a Ce 
year or more to compute. i ; 


319. As an alternative to this formidable undertaking, we simply note, in th | 
perpetual planetary almanac (Table V-B), the occasions on which 0°, 19 = 
. . . 350° are attained as geocentric places, on the 0 day of the solar — 
first by Mars, then by Jupiter, and thirdly by Saturn ; then, the occasions on which | 
ocentric places by the same planets on the 10ü | 


0°, 10°, 20°, etc., are attained as ge 
d so on up to 360 complete days of the solr | 


complete day of any solar year; and s 
year. Having secured these occurrences, we tabulate them, and add to eath | 


geocentric place the corresponding mean longitude, which is easily done with tle | 
help of Table V-A. The result is the eye-table for each of the superior planes | 


Mars, Jupiter and Saturn. 


390. For the inferior planets Venus and Mercury, we first of all tabulate ther | 
increases of mean longitude, for every 10 days, for 295 years in the case of Venus, | 
and for 46 years in the case of Mercury. Then we select from Table V-B th 
actual geocentric places corresponding to definite stages of increase of thes | 
mean longitudes. As a result, the eye-table for Venus presents the same genet | 

-appearance as the eye-table for Mars, Jupiter and Saturn, but whereas the vertical | 
heavy-type column in the eye-tables of Mars, Jupiter and Saturn presents actu | 
geocentric places, and the body of the tables presents mean longitudes, the first | 
vertical column in the eye-table of Venus furnishes mean longitudes and the resto 
the table preseuts the geocentric places. This variation in the eye-table for Ven 
is a necessity, because, to every single mean longitude of Mars, on, Say, the 10 
day of the Indian solar year, there corresponds but a single geocentric place, am 
vice versa, whereas the vice versa does not hold good in the case of 
for instance, on the 160th complete day of the Indian solar year, Venus may 
a geocentric place of 164° when her mean longitude is 180°, and she will batt) 
the same geocentric place also when her mean longitude is 329°. | 
821. In the case of the Mercury eye-table, there is a further peouliui | 
All the possible positions, whether mean or actual, of Mercury on 3 give | 
the Indian solar year are reducible to 46 definite types, exemplitied by the m Í 
noted in column 1 of Mercury's eye-table and the actual positions in other Y^ «| 
not vary from these excepted to the extent of a degree or two. It was, th 
thought advisable to retain these types themselves as an eye-table : it thus $ 
that for every 10th day of the Indian solar year the Mercury eye-table pr? 
stages at intervals of about 8°, instead of 36 stages at intervals of 1 


one stage and the next, as in the case of the other planets. | 
i atë 
322. It was stated in paragraph 268 supra (page 107 that the qh 
.can be used for the purpose of computing the pra GE — ei 


ul jS Vd * 
regu prada. $ 


planets in the Paripadal horoscope. We may now compare the 
ems 


to the calculation of this date (1) the rigor thod presented 1 
237, 239 supra (pages 96, 97), (2) Äer VAA SE vI B, (3) dr planetary ej 
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hes | rn Tupiter, Venus, Saturn. 
—— — SCH 
longitude on 89th complote day A.D | — 
MH. Lo; 17th June, time about Ze 331-92" 11:56? | 330-837 290:93* 200-41? 
FAS 8 tric place by strict caloulatt d 
? eocen ula on, . 
@ — — 237 and 239 (pages 98 and 97), 17-12? 3405 ae? 256-4" 
(3) Actual geocentrio place by Tables V-A and 175° 
V-B (pogo 119 supra). es 340-6 42:37 256-4" 
tual geocentrio place by planetar eye-| [7° 
©) “fables (Table IV). AS " 341-0" 42-7" 2560 


Tt will be seen that, althongh the planetar 
yet the results yielded bç s J eye-tables omit fractions of a. 
aa E hd yielded by them ara accurate enough for all practical 


323. The eye-tables havo, however, one drawback : 
: a as 

V-A and V-B. When a planetary eye-table is Used, as in ths ciate 
ascertaining the geocentric place of a planet directly from its mean longitude on a 
given day of the Indian solar y Sar, proportionate parts will generaly have to be 
— and E — ones — case. Thus in the case dealt with in the 
‘last paragraph, the reader, on looking into the Mar : $ I 
find — entries under the 80th a ° aars and Mercury eye-tables, will 


: I and 90th compl ( : 
proceed to manipulate as shown below :— completed days, which he should 


Mars. 
NR EN s $ NH Col. 3, 
ctual geocentric place ean longitude ou 80th ` Moan longitud 
(Eye-table.) completo day. (Eye-tablo.) complete day. (Eyo-table,) 
10° 825° 324° 
20° 238° 335" 


By taking proportional parts for the 89th day, we find that Mars, on S9th 
complete day, 


would have attained 10° actual geocentric place for a mean longitude of 
324° ... (1) 
2 would have attained 20° actual geocentric place for a mean longitude of 
359 ...... (2) s 
, _ By taking proportional parts again with reference to (1) and (2), we see that 
if Mars on 89th complete day attained, with an increase of 11:3 mean 
longitude (i.e., 335:°3° — 324°), an increase of 10° in actual geocentric place, 
he would, with an increase of 8° mean longitude, attain an increase of == 71 


in actual geocentric place. In other words, on the 89th complete day Mars’ geocen- 
tric place, corresponding to mean longitude 832° = 10° + 7-1? or 17:19, whioh is 
exactly the result obtained by strict calculation in accordance with paragraph. 
289, page 96 supra. ; 

; Mercury. 


From the following entries in Meroury's Eye-table under 80th and 90th 
complete days, ? 


x DO complete day. 3 90th complete day. al | 
Lë mean longibade i 332° | mean longitude ^ .... ... 13° (1) 
actual geocentric place ... 57° | actual geocentric place — ... 71°) 


We obtain, by proportional parts for 89th complete day, 
actu longitude ee Mer .) — } (2) 
cual geocentric place ... 69°8° 

similarly, from the following entries under 80th and 90th complete days, 


80th lete day. 90th complete day. : 
mean longituda es He : i .. 339° | mean longitude ^... — 2 - (8) 
actual geocentric place ... 58° | actual plaoe .. . ... — 


We obtain, by proportional parts, for 89 complete days, 16° 
mean longitude ass ED nee s5 A F "nr (4) 
actual geocentric place 
34 
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, LI 
Lastly from (2) and (4) we reason as follows, by proportional parts. à 
with an increase of -7° in mean longitude (i.e., L6° — 9° Meroury — 
increase in geocentric place of 1:7" (i.e., 71:5 — 69-89), Attain, 
with an increase of 2:6* in mean longitude i (Le. 11-6" — 9°) Mercur 
an increase in geocentric place of ——- — Ze ën. — Attain, 
That is, on 89th complete day, Mercury’s actual place, correspondin 
‘longitude (9° + 2:56?) or 11:56", = 69:8" + :69'— 70:4", which is exact] om Mey, 
obtained by strict calculation in accordance with paragraph 287, page 95, eren, | 
394. In taking proportional parts for the 89th complete day, the ay Pra, 


for Jupiter and Saturn should be used in the same way as the eye-table for 2 | 
995. For Venus, we have, Am, | 


= ° 
= 


by the Venus Eye-table. 


Col. 3. 


M oe — š Actual — place Actual geocenirio place Therefore 4. 
ean long on SOL complete day. on 90th complete day. trio place a fon. 
š plete day (by Ptoporti 
parta), TT 
990° 89° 47° Brei 
300° . 81° a 40-9° 


and last columns, that with an increase in 


That is, we find, from the first 
Venus undergoes a decrease in geocentrig Ee 


longitude of 10° (i.e., 290° to 800^), 
of 4°6° (i.e., 45°5° — 40:9"). . | 
Therefore, with an increase in mean Jongitude of 6° De, 296° — 290°), Veny | 

ease in geonentrig piana of 7 x ké 2°76°. l aa 
on 89th complete day, Venus’ geocentric place, corresponding | 
: 2:76 = 427", which is within l id | 
ecordance with paragraph 997, | 


undergoes a deor 

In other words, 
to a mean longitude of 29623”, = 45:5" — 2°76 
of the result obtained by strict calculation in a 
page 95, supra. 
Section v.—Lclipses and Eclipse chronology. 

326. All over the world, and whatever system of chronology may be followed |. 
in any particular country, a recorded eclipse is an unerring landmark for th | 
-chronologist, and therefore the energy of mathematicians since the 16th centu | 
A.D. has been expended on the production of lists of eclipses for ancient as wel | 
as modern times. In such lists the path of each solar eclipse is often noted, | 
showing in what parts of the terrestrial globe it was central and where it wa | 


visible. Oppolzer’s Kanon der Finsternisse, which is generally regarded asa į 
. standard work on the subject, describes the eclipses, both lunar and solar, from | 
1207 B.C. to A.D. 2161 and is fully illustrated with charts. For eclipses com | 
prised within this period, no other guide is necessary, and it happens that the | 
most ancient eclipses recorded anywhere in history fall within this perii 
Professor Newcomb’s Tables of Solar Eclipses from 700 B.C. to A.D. 2300, ani 
Dr. Gratton Guinness’ very accurate list of lunar eclipses in his New Moois 
Vernal Equinoxes (B.C. 1622 to A.D. 1934) may also be referred to. Last) 
frequent use has been made in the course of this work of a French work si 
published in the 18th century, L’Art de Vérifier les dates, which gives all kinds 
eclipses in some detail from A.D. 1 to A.D: 2000. ‘The eclipses in Sir | 
Cunningham’s Book of Indian Eras are reproduced from the French 
Italicized solar eclipses in IV-L will generally be found in Oppolzer, but noi? 
the Frenoh work. The reason why such eclipses are omitted in the Fren 
is given in paragraph 345 below. di 

327. Butin India public curiosity occasionally fastens itself on eclipse? pe | 

are more ancient than any recorded in the above works, and which QUI 
known means of dating, because the literary documenta referring to them are Tout 
selves destitute of any historical dates. For instance, a solar eclipse is believe Ab 
— openi rel on the day when Rama was to have been crowned, and when, "OE 

: crowned, he went into exile. | r is eclipse t0 ° Mi 
July 2. In the Mahābhārata iuo E KE —— ora fo s 
(thie z the most sensible construction that can be placed on a passað o dhi 
eral ly means that both a lunar and a solar eclipse occurred on the ge^ 
which is physically impossible), are said to have preceded the great bà b 


ii 
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number is partial or complete solar years, after — en posed of a certain 
node is the same at new-moon (in the case of a solar eclips s 

the case of a lunar eclipse), and the sun’s and moon’s eter Er Ge 
the same, as at the beginning of the period, A p nDeary 


, it suffices if the sun is between 0° and 
s possible so long as the sun is not more 


node, fixed by modern astronomy ; but when using this period in Indian astronomy, 
we have to make the same allowance for the annual displacement of the 0° point 
-of longitude in Indian astronomy as we did in paragraph 219, page 91, supra, in the 
case of the planets. Applying the same method to the distance of the sun from 
the node, or as it is shortly called, “ Sun from node,” we proceed as follows:— 

.. Sunandnode together do SUCUS —1:0386015 degrees per day (modern 
astronomy). 


Sun alone does Oe = 9856091212 degree per sidereal day (modern). 
* node alone does 1-0386015—-9856091 =: 0529924 degree per day 
(modern). 
Anda given node does 860° in seen = 0799:4269 days = 18759906 sidereal 
years (modern). ter? 
In 18:59906 years, the displacement of sun’s 0° longitude (vide paragraph 
> Page 90, supra) =18:59906 x -002361° = 043912883. 
But the node travels 0599994. degree per day in a direction opposite to 
that of the sun. : 
it travels 0439194? in Toms, = 8280458 day. it 
node, by Indian astronomy, must be held to complete an orbit in 


6798-4969 — ‘8286 = 6792:5988 days. 


de node, by Indian astronomy, travels in one day Ge = "05299887. 
SN the sun, by Indian astronomy (Sürya Siddhanta), in one day travels 
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. sun and node, by Indian astronomy, together travel Ww : 
Ong j' | 


0886014". À 
; E sun and node travel in 1 year 1:0886014 x 365-2587 6° — 8799 
-. Sun and node together travel in 360° in Loi; = 3466199935, ^ 
to Sürya siddhanta, the last figure, as observed ip S day, 
Ind., Vol. I, page 442, ought to be 346-6246334 Ae = Coles, | 
narily made of ae — of sun from no de t | 
ical investigations is in connexion with eclipses, and eclipses arg o Citi. | 
y Ger of observation and therefore a matter which, to be safe, shoe etl | 
as possible, be regulated by the quantities of modern astronomy, we ED Ñ | 
evolution of the sun and node, 346:61998337 days whit è 
1a | 


According 
Jacobi in Epig. : 
asmuch as the only use ordi 


the period of joint r 1 L 
compared with the figure adopted in modern astronomy, involves a, slight co 
tion for the annual displacement of the sun’s 0° longitude in Indian astronom 


. The other quantities which we shall make use of in Table IV. | 
WANA above settled. _ The.length of a tithi, as a fraction of a day Ze 
siddhünta = 295908795 — -9843529315 of a day. m 

The joint motion of sun and node for one tithi = 9843529315 x 1-038601 i 
= 102235033275 degrees. a : | 
. The joint motion of sun and node for 360 tithis, or an ordinary huy 
year of 12 months = 360 x 1°-02285033275 = (36) 8:046011979 degrees; and | 
the joint motion of sun and node for 390 tithis or 13 lunar months (when th | 
lunar year includes an adhika month) = 3 (9).8°716521961°. | 
N.B.—Tables for readily calculating the distance of sun from node for any number of den | 
or years will be found at the end of this section. 
939. We now proceed to define the principal cycles which we shall use i I 
investigating the recurrence of eclipses. ‘Ihe first is the famous saros of 18 yen | 
and 10 days, which has been known at any rate in the west from a period ot | 
remote antiquity. | | 
(1) (a) 18 Indian sidereal years = 6,574:65768 days (Sürya siddhšnt) | 
i) 293 synodical months = 6,585°321124 days (Sürya siddhinty) | 
c) 19 joint revolutions of sun and node = 0,585:779684 days (Hple ; 
meris). ) | 
MTU YA (a) and (b) = 10°66344 days. 
Difference between (5) and ya — -45856 of a day, or, at the malt) 
the daily joint motion of the sun and node already arrived al, + | 
-4762°. In other words, in 18 Indian sidereal years + 106681 
days, the distance of the sun from node advances by + 4762". Ie 
reader should reason out for himself why the result is+ «ns | 
and not -— 4762". 

(2) D 19 sidereal years (Indian) = 6,999-916364 da | 

(b) 285 synodical months (Sirya siddhünta).— 6,939-688156 D | 
This is the Metonic cycle, which is as l | 
ancient and as interesting as the saros. 


(c) 20 joint revolutions of sun and node | 

duds ephemeris) xi LS E 5 = 6,932°3996674 daj? | 

n dical ü iddha | 
synodical months (Sürya siddhanta) 7-9884891 dass | 


In this interval the distance of th ses by ^ 
x 1:0886014* = 7:5698349831*. cru Mendes d pil 
The Metonic cycle can be applied to eclipses when the sun is very near ST i; 
one of the eclipses compared. For example, on the 87th day of A.D. 1 (Table atoh |. 
first line) the distance of the sun from node was 3:41". Nineteen J e, dr 
the distance must have decreased by 7:57", i.e., the distance then was That on t RK 
RE — m colle was still probable. We find from Table IV-L ast i 
compie 5 . — = 
sa ae id d Boke x 20 there was a solar eclipse at which tho an — d 
(3) D in E — (Sürya siddhanta) = 10571-95046 3 E: 
joint revolutions of aoo Fi 
Ephemeris) ME or — — 10571-90989) i 


Ls 


difference between (b) and (o) ... — 988484 


LJ 
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(c) 29 Indian sidereal years (Strya siddhanta) = 10599-503994 days. 
Difference between (a) and el ... ++ = 90:6 days. 
Difference between (a) and (ui .. — = + -041 day 
: or — :04958?. ' 
This cycle of 29 


years less 20-6 days ig the 


two cycles, foundation of the next 


j : Days. 

(4) (a) 716 synodical months (Sürya siddhànta) = 21143:9009364 
(b) 61 joint revolutions of sun and node (Ephemeris) — 21143°318780 
(c) 58 Indian sidereal years (St 


rya siddhünta) `. — 21185-007848 
Difference between (a) and (e) 


: Je $5 S = 41:107 
Difference between (a) and (b) `... a =- = +:082156 day 
- Bee? or —-08516°, 

us Cycle ot 58 years, less 41-1 days, is the one most frequent] 
. . used in Table IV-I;; (See headlines of Table IV-L.) S : 
Days. 
(5) (a) 521 sidereal years (modern) .. dia = 190998-56356 
(b) 521 Julian years (modern and tropical) 


$ , = 190295-95 

(c) 521 sidereal years (Sürya siddhanta) ... = 190999-81396 
(d) 6,444 synodical months (Indian or modern) ... = 190995-109079 ` 
(e) 549 joint revolutions of sun and n 


ode (Ephemeris) — 190294-86902 
Difference between (d) and (e) = 0°74, day or 0:764449 ; difference 
between (c) and (d) — 4:7 days; and the difference between (b) 
and (d) — 0:14 day. 


(J) In 521 Indian sidereal years, less 4:7 days, 


moves 3:1 days. (Eye-table e.) 

` N.B.—(i) All the quantities in this oyolo of 521 Julian years are 18 times those in (3), tho 
oycle of 29 years less 20 days, or 9 times those in (4), the cycle of 58 years less 41:1 days. 

(ii) After 521 Julian years, eclipses recur on the same day of the European calendar 

(old style). This can be verified by means of Table II. For instance, the solar eclipse on June 9, 

A.D. 1 is repeated on June 10, A.D. 522. But when one of two eclipses, compared at an interval of 

521 years, occurred befere 14th September A.D. 1752 (when the new style was introduced into the 

United Kingdom) and another occurred after the above date, the day of the month will be increased 

by 10 or 11 days. : 


the moon's anomaly 


333. Theoyocles of recurrence used in Table IV-L are (1) supra, 18 years plus 
10:66344, days, and (4) supra, 58 years less 41:107 days, and combinations of these, 
as noted at the top of the several columns in that table. Cycle No. (3) supra, 29 
years less 20:6 days, is a good cycle for the half Joint-revolution of the sun and 
node, and because an eclipse may occur when the sun is at either node, and at the 
end of 29 years less 90-6 days, the sun is only 0:04. degree nearer to or further 
from the node than he was at the beginning of this period, it follows that eclipses 
occur regularly at the end of every 29 years less 20 days. Itis noted in the Ency- 
clopedia Britannica (Art. Eclipse) that, “starting from the eclipse of Nineveh, 
June 15, 768 B.C. we find eclipses on May 27, 184 B.C., May 7, 705 B.C. and so on, 
m an unbroken series for 2,600 years down .to A.D. 1843, A.D. 1872 and A.D. 
` 190], i.e., once in 29 years less 20 days, the last being the 93rd of the series. : 
. 334, The disadvantage of cycles of 29 years less 20-6 days in chronological 
“vestigation is that we have to reckon by half-joint-revolutions of the sun and 
node. By doubling this cycle to 58 years less 41'1 days, we Secure the recurrence 
of Meetings of the sun and node in the same degree of longitude. 


i 385. But a pure cycle of 58 years less 41-1 days, like a pure’saros of 18 years 
Peus 10-7 


i ing, i iod of time, the 

ays, has the disadvantage of accumulating, in a long perio ; 

Small difference selasa aa above to what may turn ont to be a consider: 

9 amount. Thus at the end of 9 cycles of 58 years less 41-1 days, or fr Julian 

Sars, or 59] Indian sidereal years less 4:7 days, the sun will be at t e same 
35 


* 


“ : 
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distance from the node as at the beginning of this period, less 0-76" 
The probability of an eclipse is not much affected by this difference, pi a dep | 
such periods, the distance is less by 5 X ‘76 = 3°8°, and if the distance after o 
from the node was 164° at the beginning of the period, at which e LO | 
eclipse is within the bounds of possibility, it would, at the end of N stanca Ai 
2,605 years, be 164° less 9:3? or 160:2°, at which distance an eclipse 21, RO 
sible. oe — imp, | 
386. To avoid such accumulation of cyclic differences in a long pep; E 
and still more to avoid the accumulation of + 47^ for every saros df ind of ting ` 
vary the cycles, as will be seen from the headlines of Table IV-L, in Re w 
as to prevent any cyclic variation exceeding :29 of a degree. This ig efis amy | 
combining the 58 years’ cycle occasionally with the saros of 18 years, iat «d by | 
times in the course of 1,711. years, after which the distance of the sun fro EA i I 
N 


is exactly what it was at the beginning of the 1,71] years’ cycle. 


337. For . | 
1,711 Indian sidereal years... - = 624957731516 days (a , 
21,168 synodical months (Sürya siddhanta) = . 624955:883844 days S 


1,808 joint revolutions of the sun and node 624955-829349 days (c) 
The remarkable closeness of (b) and (c), the difference between them bei | 

only '0045 of a day, or 39 seconds of time, or “00467 of a degree, which ig SÉ 
9 seconds of an are, makes this cycle a very useful one in. chronological investi. | 
tion. The difference between (a) and (b) is only 1:9 days or just under two dus | 
which means that if we have an eclipse say on the 35th day of the Indian BE | 
year, A.D. 1901, there was probably another eclipse in the year 1901 less 1711 e | 
A.D. 190, on the 87th day, and another in A.D. 190 less. 1711 or — 1521 A.D, al 
BO 1522 (vide remarks on minus A.D. years in paragraph 292, page 117 supra) | 
on the 89th day, and another in B.C. (1,522+1,711) or 8,238 B.C. on the dis. | 
. day. So far as A.D. 190 and A.D. 1901 are concerned, we find this to be the cas | 
from Table IV-L (see the line of the eclipses beginning with A.D. 16, 160th day), | 
and we know that the same must have been the case in B.C. 1522, and in BA. | 
8283, though we have no records of eclipses going back so far. 


338. Let us study an actual example which will illustrate exactly the use we | 
might make of Table IV-L, and of the key prefixed to it. An ancient Babylonia 
` record refers to an eclipse of the sun on 20th June, 1070 B.C. (Encycl. Brit, | 
Art. Eclipse), and we wish to verify this. In 1070 B.C. the 20th June was about į 
the 108th day of the Indian solar year (Eye-tuble k and q). We know from the 
1,711 years’ cycle that, if the Babylonian record is correct, then 1,711 years later | 
ie. in A.D. 1711—1069 or A.D. 642, there must: have been a solar eclipse abo | 
the 106th completed day. Now turning to Table IV-L, we find a solar eclipse! | 
A.D. 642, on the 105th complete day. We expected it on the 106th day, buton || - 
fixation of 20th June, 1070 B.C. as the 108th completed day of that year wasi 
rough one, arrived at by simply deducting March 4 (Eye-table k, 110! B.C) 1 
from March 112 (the equivalent of June 20, acc. to Hye-table q). 


339. If we calculated the exact day of the Indi 1070 B.C. whioh 
corresponded to June 20, and calculated. also the dme of then?" | 
moon tithi in June of 1070 B.C. and in June of A.D. 642, we would havo y ES 
difference of two whole days only (according to the 1,711 years’ cycle) and not 1| 
three whole days. ‘This, however, does noi vitiate our chronological rest eh 
on 20th June, 1070 B.C. there was probably a solar eclipse, the distance oreg if 
sun from the node having then been, as on the 105th day ‘of 642 A.D. 35 ei 
degrees. We know from the headlines of Table IV-L that in A.D. Ge) 
compared. with A.D. 27, the cyclic variation for the distance of the sun from adr 
node was -4- “10 degree, so that since the distance of the sun from ! if d 
in A.D, 27 at the first solar eclipse of that year was 356:83 degrees, the distal pb 
ae saa pending eclipse of the year A.D. 642 must have been 356:93 degree ia E 

250-38 done at tho correspohding eclipse of 1070 B.C. must have b5 Uii ` 
356-93 degrees, because the Cyolio variation in the distance of the sun from 


; P ` 
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71) 'S less 2 daygi 

node for 1,711 years. ys is on L ° 

the English equivalent of tho 105th astly, if we wish to 

aY any mbi quer Eas ad tA. i m tr i 
centuries A.D.), which shows us that in A.D. 642 the 105 any 

Tas tt rens d Most pede of te 
e 1,7. es not give u ipse in the — — 

or ilis very convenient for all URS puras DOM in the same English month : 


340. We shall next study two ancient eclipse š 

Hamlet, Act T, scene i, there is a roference to the VI that “a — 
mightiest Julius fell,” Ze. before 15th March, AA D.C. the moon “ was si, GH ; t 
to doomsday with „eclipse. According to astronomers, there was an celi Se 
the moon on Tth November, B.C. 45-visible at Rome two hours after midnight 
The 7th November, in B.C. 45 was, by Eye-table k and q, March 959 less 18,3 E ; 
2A9th completed day of Ge year. On the 287th conletel dence rr ini 
minus 44, or A.D. 1667 we should have, if Shakespeare? Ç tor 

lunar eclipse. The key to Table IV-L shows that eclip 


find in Table IV-L, a lunar eclipse on the 987th Com pope tee bet wa 
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Roman history, mentions portents, not a lunar eclipse as havi 

assassination of Julius Cæsar. Ovid’s Melainorphoses! Bk. xv, eee Sree 
in the “ Howard ” Shakespeare, is cited as an authority, refers to a solar, not a 
lunar, eclipse. Lucan’s Pharsalia, Bk. I, ll. 526, etc., refers no doubt to a lunar 
as well as a solar eclipse, but that was before the battle of Pharsalia, B.C. 48. 
We have good reason, however as chronologists, for supposing that Shakespeare 
relied on some authority more Specific than Ovid, Lucan or Virgil -(Georg. I, 
1. 467). Whatever Shakespeare’s source of information was, the lunar eclipse 
alluded to by him appears ‘to have been a solid historical fact, referrable to a 
definite date 7th November, 45 B.C. 

Plutarch, in his life of Paullus ZEmilius (Langhorne's Translation), says that 
when the Roman army was about to retire to rest on the eve of the battle of 
Pydna (June 22, B.C. 168) “on a sudden the moon was totally eclipsed.” June 21 
(the eve’ of the battle) was, by Eye-table K and q (March 113 minus 12 =) the 
101st completed day of the Indian solar year, and about the 99th day of the year 
A.D. 1544 (i.e., A.D. 1711 minus 167) we should find a lunar eclipse, if there was 
one on 21 June, B.C. 168. On the 99th day of A.D. 1544, we do find a lunar 
eclipse (see"Tàble IV-L, the line beginning with A.D. 24); and the sun's distance 
from the nodé then was 173-57°—-23°=173'84°. Infact there wasa lunar eclipse 
at the end of every cycle in the line beginning with A.D. 24, 354th day. 

341. The distances of the sun from the node given in the first column of Table 
TV-L are distances of the mean sun: but of course a solar eclipse depends on'the 
distance of the actual sun, for which purpose we want the sun's equation of the 
centre for the day in question according to Table IV-C. Thus in the example 
given above (B.C. 1070, June 20) when the distance of the mean sun from the 
node of the 108th completed day of the Indian solar year was 350:93 degrees, 

the sun's equation of the centre was by Table IV-C, minus 1:0009 degree, which 
of course made the sun, + 1:0009 degree further from the node (because the sun 
moves in a direction opposite to the node), so that the actual distance of the sun 


from the node on the 108th completed day of 1070 B.C. was 866:93-++-1:00=357'93 - 


degrees, ‘This only made a solar eclipse more certain on the 108th day in B.C. 
1070 than in A.D; 649 on the 106th day. 

For a lunar eclipse also the sun must be at or near a node at the moment 
of an eclipse when the moon is at the opposite node: here again our tables give 
us the distance of the mean sun from a node and for his actual distance, we want 
not only his equation of the centre but also the elongation of the sun from the 
` Rode due to the difference in time between the mean and actual ending moment 
of the tithi. 
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* equation of the centre for the 288th day 


` moment nearer to or further from the node than the mean sun by 2°72 degree 
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342. T 


hus, the lunar eclipse alluded to in Hamlet, took plac 
the Indian Fa year 45 B.C., when the ERE S CH the UM 
from the node was, by Table IV-L, 178-11 degrees (the entry in co], S Sitz 
A.D. 14, 2nd lunar eclipse) plus 07 degrees (entry in the headling ab lun 

1667), or 178:18 degrees. But the interval between the actual and Ee Gre AD | 
moment of this full moon tithi was as follows : n edy | 


O's An. days, Cs A 
1816 6:54 aa" 


table k, 1, m, 101 B.C. March 
Eye 6 K; 1, ID: 49 10:21 8-98 


Bye-table n, o, p, 56 years. 


1675 1675 16-75 
49-99 
£755 


, "44 
Margasira Full Moon Eye-table y. 22148 22'148 104 
March. 251:88 23823 2348 | 

— 08 (Os an) | 


23:40 


©’s Anomaly for 28823 d. (Eye-table h.) — 08 


ge Anomaly for 23:40 d. (Eye-table e.) 4:32 | 


q94 sers 1:24 
March 952:07. 


The eclipse occurred at ‘07 of day, Lab | 
time on March 252, i.e., on 7th November; | 
Rome the corresponding time was 4 hom | 
16 minutes less, or ‘J& of day less than a | 
being minus “93 degree, he was for this reason Lanka; in other words the time of the ois | 
‘98 degree further from the node: altogether at Rome was ‘89 of the day, that is, by Till | 
the sun's distance from the node at the centre VI, 21 hours 22 minutes after Lanka su | 
of the eclipse was 178:13 minus ‘24 plus “93 rise, i.o., 3 hours 22 minutes after mid-nigit. | 


= 178°85 degrees. 


The maximum effect of tithi equations being an addition to, or subtrat | 
tion from, the mean ending moment, of -58 of a day (paragraph 28, page?! 
supra) and the maximum of sun's equation of the centre being 2:14 degré 
it follows that the actual sun may, by reason of these equations, be at a g"; 


The actual tithi having occurred + ‘24 days 
later than the mean tithi, the sun was there- 
by 24 degree nearer the node, and the sun's 


343. The moon’s anomaly and the sun’s anomaly are therefore importat | 
considerations in the investigation of eclipses. In 87 years less 62 days i.e, thre) 
times (29 years less 20°6 days)] the moon’s anomaly, by Eye-table p moves H 
‘52 ofa day: consequently, after 87 years less 62 days, there will not De T. 
change due to the moon’s anomaly in the relative position of the sun ` with referee” | 
to the node; and the Hney. Brit. (loo. cit.) therefore observes:— 12 Sa 
including every third eclipse ” (Le; every eclipse after an interval 0 87 e 
less 62 days) “the eclipses will be of the same-character through a thousand d 
or more. Thus the eclipses of A.D. 1467, 1554, 1640, 1727, 1814, 1901, | 


are total.” 
344. We may here remind the reader of the observations made in pn? ^ š 


187 page 49 supra, regarding the universali : far 
äi Ipra, g the universality of a lunar eclipse, 80 
earth's surface is concerned, and the comparatively na er limits of Ha : 
— Hence a lunar eclipse is much easier to verify than a solar eclips? pill 
— the date of a lunar eclipse according to any good modern authority: M r 
Deana thah; making allowance for terrestrial longitude, the same eclipse Tal Ë 
| over every part of the terrestrial globe illuminated by the moon adel | 


investigating the lunar eclipse referred to in the Tamil poem P rip 
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SES the time of Occurrence of the eclipse 

rom the French work “ L'Art de Vérifier les dates,” and applied to thar GE 
ngitude between Paris und. 

agreed very closely with the actual ending 
th in the year A.D. 684, according 


the track of .every important eclipse. 
ed only in inaccessible regions ‘of the 
not included in the French 

eclipse is alluded to in au Indi 
record, we do not generally know whether it was i M SEE 


Y y that the eclipse will probably be found 
in OrPorzkk, but is not given in the -French exolidan omens 
latter, either because it was hardly noticeable, or because it di 


chronology in Verifying dates; and 
eclipses which could have been observed only in the polar 


seas, are not catalogued by it : nor does it catalogue eclipses wh 


If every one of the 8,000 solar eclipses 


more often 
if we turn to 


known book “ Total eclipses of the Sun,” says: “as many as five solar eclipses in 
a single year are possible, but this happens very rarely; the last occasion was 


sun w 
times as there 
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(2) in other lines a solar or a lunar eclipse is quite exceptional] . 

(8) in a few lines again all the figures are in italics, Le, x 
eclipse which the French work thought it worthwhile to record, though wasy | 
these eclipses (if solar), will be found in OPPOLZER ; Mog, d 


Lastly, (4) there are a few lines in which the distance of gun A | 
marked in HAN ^ of Table IV-L is beyond the theoretical limits of TOM nai, | 
beyond 18:0 degrees in the case of solar, and 13:9 degrees in possi | 


Dë d 
lunar eclipses), and nevertheless there are one or two eclipses even in ch 
(see for E EOS paragraph 364 below), due, no doubt, to the fact that dem be | 


was brought within possible limits by reason of the sun’s and moon’s anomalies 


When, in an investigation, we come across ancient eclipses Correspondin | 
those in Table IV-L (i.e.) to eclipses in years which were later by 1,711 d 
multiples thereof, we should class the tirst of the four kinds of ecli Seg ah | 
referred as certain, the second as possible, the third as highly improbable Se Tm 
fourth as quite exceptional. Of course, if the solar day of a year under is thy | 
gation is not cyclically repeated in Table IV-L Oe, repeated after 1,711 eat | 
or a multiple thereof, with a difference of only 2 days for every such SC š: 
may safely conclude that a solar eclipse was impossible on such a day, To ‘ty " 
us in asserting more than this in-the four classes of cases, e.g., to justify i | 
conclusion that a particular ancient solar eclipse was visible in some part of Ioda | 
we need a very elaborate calculation, or a positive authority like OproLzer,. "P 
347. Table IV-L may be studied from different points of view : | 
(1) lt shows practically for all time all the possible positions of the gy | 
with reference to the nodes at which an eclipse could occur. A series of position | 
for 58 years, column lof table IV-L, having been once ascertained, may k | 
continued, as shown in the head-lines of that table, for 1,711 years and after Lon | 
years the series must recur, with a difference of only two days in the day of thy | 
solar year. As to this we may satisfy ourselves from table [V-L itself by compar. | 
ing, for instance, the eclipses of A.D. 1 with those of A.D. 1712, or the eclipses d | 
A.D. 257 with those of A.D. 1968. 


(2) Table IV-L shows, in ordinary type, the eclipses of the Old Worlds | 
defined in paragraph 345 supra. These are the only eclipses with which th | 
‘student of chronology in any country is likely to be concerned, until we come b | 
quite modern times, 1.e., to the 15th and subsequent centuries. f 


(8) Table IV-L marks with asterisks the solar eclipses visible any wha i 
in India between A.D. 1 and A.D. 9000. | 


d (4) Table IV-L marks all other eclipse positions initalics. Most of the 
“in the case of eclipses of the sun, may be traced in OProrzzR, though by reason d | 
their being penumbral or of their having their central tracks elsewhere thi? 
the Old World, they would not ordinarily interest the student of chronology. 


(5) Table IV-L does not distinguish between eclipse positions, tlio 
because they lie outside the limits within which eclipses are possible, and P 
remote or penumbral eclipses, which, though catalogued as such by —— 
not interest the student of chronology. For instance, in the lines beginning "E 
A.D. 11, 96:9th day (sun from node 340:26°) and A.D. 29, 107-5th day (sun rei 
node 340°74°) the limits of an eclipse noted in paragraph 330 (18:9 degrees il 
a node) are exceeded and most of tho eclipse positions in these lines do not ibe | 
- in OPPOLZER ; but there are exceptions like A.D. 1664, 136th day and A.D. "d 
1é7th day (noticed in paragraph 864 below) due to the fact that the Dal 
anomaly brings the sun at this time of the year (August) two degrees D SH 
mode: ae a SG eclipse limits. ` Similar remarks apply to the line E daj il 
D. 17, 12 a o 

(sun from node 161-265, (sun from node 199 98 degrees) and A.D. E S 
jn 010 i = 
endi F z 


348. We may analyse with the aid of O lipses ' 
of Table IV-L, namely, the line beginnipg wid d all the 39 ec day, and 
SAI 1989, 1200 day Ine beginning with A.D. 19, 276th CES 


* 


CC-0. Jangamwadi Math Collection. Digitized by eGangotri 


> 


— 
Day ot 
Indiun 
A.D. solar 
your, 


1000 
1057-8 
1115 
1173 
1231 
1249 
1307 
1305 
1433 
1481 


1533 


1557 
1611-5 
1672-3 


` 1780-1 


1788 
1846 
190i. 
1923 
1989 


OHAR: V.—SEQ,. y 


— n 


Day uf English! 


calendar 


year by Table 


IV m. 


Lat. | Loug. 


Apr. -18 
Apr, 28 
Mar. 29 
Feb. 16 
dan, $ 
Nov. 27 
Oct. 20 
- Sep. 9 
Sep. 21 
Aug. 10 
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: — — ne — ————— — — — — — T — — 
nn c ! Noon, | Sunset | 
5 EE —— — | Romarks, 
ons. | Lut, Long. Lat, | 


# Eclipses visible in India. 


F 153 | — 96 
— 3] - 21 
- M6| -13 
-42|-1 
-12|-58$ 
— 49| +13 
+ 104| £31 
2179) +19 
- 62| «15 
— 169) — 5 
= 80} — 21 
+ 16) | — 20 
+ 4) — 33 
— Gt} —21 
—- 934| — 10 
+ 147 | + 12 
+ 2| + 22 
- 80; +17 
- Ya + at 
+ 45] + 22 
- 299| + & 
-112| — 11 
-1233| — 2 
— 169| — 25 
+ 01| —38 
- Bil —18 


— w| +28 
—181| 4 35 
49 | +18 

13] + 1 

97 | — 20 

94| — 30 
+59 | —19 
91331] — 5 
+106] — 12 
-18| + + 


i 
i 
I 
i 


d 
— 18 | America and 
Africa, 
-30 | 
-7 | Da, 


— 33 | Pasio Ocean. 


-11 | America and South 
| Africa. 
+10 


+ 20 | 
H 
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` The columns in the above table headed ** Sunrise, noon y 
with — ** Longitude and latitude” give particulars of the SÉ Stee, | 
of each solar eclipse (vide page 49, paragraph 137 supra) wherefrom al Ki | 
form a very fair idea of the positions of the earth’s surface where an — pe | 
visible centrally, that is, along the path of the moon’s shadow, By, „P w | 
explained presently in paragraphs 351 to 355 below, an eclipse is also ya Wilh | 
at least 30 degrees of latitude to the north and an equal number of degr Set, | 
south of the central track. í : Ges to th, 
350. The moon during an eclipse, as at any other time, travels from | 
east, and during a solar eclipse its shadow after striking the earth travels o b| 
from west to east. This means that if a solar eclipse 18 seen anywhere rapidly | 
at sunrise, it will be seen at sunset at the same moment in a remote: at | 
earth to tbe east; and in some part of the earth between these limits it Of thy | 
noon at the same moment. The above table indicates by longitude (Gr Will by 
and latitude the spots of the earth where it was respectively sunrise, nod 1) 
sunset during each solar eclipse ; and if we know the limits of latitude and] and 
tude between which any country lies, we shall know (1) if that country Je 
part of it lay across the central track of the eclipse, and (2) whether in an ay 
of the country the eclipse was visible, though not centrally, by reason ri 
central track passing within 30 or 40 degrees north or south of the country, ~ 
India (including Burma and Ceylon) lies between 5° and 85? north pe 
and between 60° and 100° east longitude. Now, taking the first of the Mis | 
eclipses tabled above, that on 15th December A.D. 19, we see that the extrem | 
length of the central track lay between 89° east longitude and 145 wes | 
longitude ( —145° in the table means 145° longitude west of Greenwich), ani; | 
part of India (i.e., that between 89° and 100° east longitude) is comprised within | 
these limits. Now the latitude of the central track was 4° south latitude (—£i 
the table means 4? latitude south of the equator) and the eclipse, though not central, | 
anywhere in India, was visible for at least 30° north of the central track and it mus | 
therefore have been visible over a great part of India, east of 89° east longitude. | 
The next solar eclipse in the table, i.e., that of 4th November A.D. 77, ws | 
central from 94° west longitude to 31° east longitude; in other words, the eenig | 
track did not reach anything like the neighbourhood of India nor would it an | 
been visible in Europe because th» latitude of the central track was from 18t | ` 
21° south latitude and from such a long way south of the equator, the sp | 
could not have been seen in Europe. It is true that one part of the central track x 
lay in 7° north latitude but its longitude was 94° west of Greenwich, which wë į 
in America not in Europe. The reader will notice that the eclipses marked wilt 
an asterisk in the above table as those which were visible in India conform to Ut | 
above limits. He may, if he pleases, pursue the study of the rest of the table? | 
the light of the above remarks. de. à | 
rene | 


351, We shall now subjoin a few useful remarks from the same F 2 
work as regards the limits of am eclipse whose central track is known: a 
eclipse is visible at least 32 or 33 degrees to the north and as many deg, 
the south of the central track; but there are times when an eolipse po 
observed up to 64 degrees to the north or to the south of the central e 
It is difficult to lay down precise rales on this point; but the following Oe 
tions have the merit of being clear, although they may be wanting jn abs 
mathematical accuracy. We shall call the central track the umbra, and mi 
give the name of penumbra to all that region of the earth which is C07 | 


d 


i 
8 


between the umbra and the regions wh : : isible; 1” al 

J f the eclipse is not v191D'V* ^ dii 

words, all the regions withi ic — TUE LIT i e N: 
E bo aaa — hin which an eclipse is visible, outside E. F 

52. “In the month of June, thas is to s dott] 

: : à n c s to say, towards the summe ER 

midday, Z the umbra is in not more than 25 degrees of latitude, the Lot | 
wa delen at most 82, 33 or 35 degrees to the north ; it will extend Wi it 
nid of dia mat hg umbra is in 4) dares of lutindo; and OR 
ee ra 1s 50 degrees, the e mbra "n 

because it will extend as far aede the sa bts tho earth. Tora" i 


° 9 
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es (north latitude). At 70 degrees of 
latitude for the BEES the extent of the penumbra will e 38 deers to the 
south; the umbra being in 80 degrees of latitude (north), the penumbra, will 
š When the umbra is in 90 degrees of 


à grees to the south of 
ra is in 100 degrees of latitude, that is 10 degrees 


d 53 degrees south of the track. We 


ra extends for 55 degrees south of. 
» We obtain 47 degrees 


À the eclipse will be 
latitude exceeds 47 degrees. What has 


or 33 degrees 
g the equator or south of it. When 


- extend over more than 35 degrees, so long as the latitude of the umbra is not more 
than 85 degrees. Corresponding to a central track of the umbra in 5 


the penumbra extends 64 degrees that is to say, to regions of which the latitude: 
is 36 degrees north. The same remark may be made about the solstice at sunrise 
-and sunset; with this difference, that at the time of the solstices, when the sun 
is near the horizon, the extent of the penumbra is a little less to the north and a 
little more to the south than it is at noon at the time of the equinozes; the 
difference is, however, not very considerable except in high latitudes. 


` 954. “In the month of December, or at the winter solstice, at noon, when the 
central track runs through 34 degrees of south latitude, the extent of the 
.penumbra is 44 degrees to the north ; and when the umbra is 23 degrees north 
latitude, the extent of the penumbra is 64 degrees, that is to say, the penumbra 
will then touch the polar circle, beyond which, in winter, there can be no daylight. 
The penumbra extends south over 36, 41, 50 or 64 degrees of latitude, according 
as the latitude of the umbra is 20, 35, 50 or 66% degrees north latitude. The 


same remarks apply to eclipses in March at sunrise, and to those in September, 
at sunset, ` ; ; 


355. “If the extent of the penumbra is 82, 33, 84 or 85 degrees, we can divide 
that extent. into twelve nearly equal parts, and we shall have, as a result, the 
Tegions where the ecli pse .will appear to be one of 11 digits, of 10 digits, of 9, etc. 

f the penumbra is wider than the above limits, the interval between the digits 
Will be more or less unequal; generally speaking, this distance is less towards 
the equator and greater towards the pole. In June at noon, in March at 


Sunset, and in September at sunrise, there is a difference of one digit for 


very 23 degrees in the tropics, for every 3 degrees under the 45th parallel 


of latitude, rees inthe polar circle. - At the time of the 
equinoxes, — Ge time of the solstices, sunrise or sunset, there 

a variation of one digit for every 3 degrees in the tropics, for every 4 degrees 
Under the 45th parallel of latitude, and for every 8 degrees'in the po ar 
Circle. At the winter solstice, at noon, and also in March at sunrise and in 


87 


° 


`x 
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September at sunset, the variation is one digit for every 4 degrees ; 
mur 8 degrees under the 46th parallel of latitude and ios oru the ttoji, 
in the polar circle. These depths of the penumbra and these varisi 153 deg š 
are subject to a thousand further variations dependent upon the relates of ae 
cof the sun, the earth and the moon at the time of an eclipse. | lve disa | 
o : p The fi 
ahove are however, those corresponding to the average distances of thes SS En 
356. The cycles of eclipses which we studied in paragraph 34 39 habe, 
feil b $ th WA for 1,711 years with GER: T 8 supra acti 
ever fail because they g rd, cally no a i 
distance of the sun from the node; and after 1,711 years (Indian at hg 
2 days, the sun returns to absolutely the same distance from the no ds Seal) Je 
` beginning of the 1,711 years’ cycle. It will be interesting to study, b 88 at 
what happens if we follow a shorter cycle, the saros of 18 years ph d an, 
uninterruptedly, for a long period. Mrs. Todd in her book: * Total Al dn, 
Sun,’ gives, at page 194, a short but lucid description of such a series hone the 
“The advent of a slight partial eclipse near either pole of the earth will nd | 
the beginning of a new series. (On the average new cycles will begin akiri, H 
of 80* years.) At each succeeding return, conformably to the — Nei 
. eclipse will move a little further towards the opposite pole, its maoni particula 
p pp pole, agnitude 
ally increasing for about .200 years, but during all this time only the G z 
. penumbra will impinge on the earth. But when the true shadow (ona. at 
begins to touch, the obscuration will have become annular or total WAA 
where it first appears. The eclipse has now acquired a track, which will cross thy 
earth slightly farther from that pole every time it returns, for about 750 i 
At the conclusion of this interval, the shadow path will have reached the oneal 
pole: the eclipse will then become partial again, and continue to grow smaller | 
and smaller for about 200 years additional. ‘The series then ceases to exist, iis 
entire duration having been about 1,150 years." ; i 
: 857. We shall illustrate this description by a practical example. In T ble í 
: IV-L, A.D. 199, on May 13th (= 57th day of the Indian solar year)! the distal e 
of the sun from the node was 341°78 degrees, which, by our rule in paragraph 140, 
page 50, is near the extreme limit for the possibility of a solar eclipse. In fact | 
nener on this day nor on the next saros, A.D. 217, May 23, is an eclipse marked | 
Y able pU utes ee — aros AD. 235, June 3, an eclipse is marked which ||- 
e French work :— | 
_ " 6 a.m. Paris time :. very small eclipse in the north of Europe." 
" — remarks, but showing that the eclipse gradually widened in are | 
— NON e P Dee at As following 7 successive — | 
«D. 209, J ; D. 271, June 24, A.D. D. 807, Juy | 
16, (AD 325, July 6, (7) A.D. 343, Re ry zo Wy FE q 
Mrs ree d covered 150 years from the year A.D. 199, but according W: | 
18 sears S arl — Suppose the series of penumbral eclipses to have begun realy | 
—— — in Ó Ste at the new moon of May 1, A.D. 181, though it isa” 
Two hundred years ‘after this 1 ! | yn i 
: t date, we con a saros A.D. | 
August 98, ast date, we come upon 
having a M ipu. uns a solar eclipse marked in the French work, es 
0:30 p.m.; Europe and ya sor it 1s thus described :—“ Annular ; time, © 
the pole) and 1 a d. a ; Central in the 88th parallel of latitude (that is gari š 
; grees longitude west of Greenwich; central also iu the ^ 
Parallel of latitude and the meridian where it was then 1 ce Habis. the meridia |) 
of Paris; central i y J en noon, AS; . 
east, of de nom Í So wa degree of latitude and the 90th , degroo dE 
88 degrees north latitude, 13 de Ay down the central track of this gone north | 
latitude, 2 degrees east loncit grees west longitude, through 83 degre® éi 
1 3 - " 5 e I e d | 
er Ae E nd to 53 degrees north latitude, 90 4 —— 
annular near the pole where d yA ing to ‘Mrs. Todd, “the obscuration J 
acquired a track.” „Arst appeared” and that “the eclipse 
At each successive s : m J arg al l 
10 or 11 days every — can be-easily followed by adding 18 agn | 
š d ec 1pse crossed. the earth, as stated by / — 2 


j 
| 


: we have already seen 
Exactly, 29 years less 20°6 da 8 a8 we have already : 
y za 


B 


a "8 e 
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` ehtly farther and farther everytime from the t — 

L 1118, Novomber 15, (Table II or IV-L) as E Lee x h Lus za 
which an eclipse is marked, and it had by "et 


w 
` à now 
are no further saroses with eclipses in this joa ee the South pole. There. 


. 958. There isa close connexion between the seri — 
js, oid sn ho sa's Dior Izom Cha mada eae ei by 
the Ist May, A.D.-181 (46th completed d me 


; © node increases by -4762 of a degree 
-and that since 80 degrees is almost exact] equal to 63 x -4769» i bo 63 
saroses, that is 1,136 Years, before the sun’s dis — 


gegrees in A.D. 181 plus | ich i 
equal to A.D. 1317, March 13 (Table IT). SOR th Bus 1136, which is 


from the node was 341:53 degrees, did yield an ecli i 
pole on 28th August 379 (164th day), when the sun's distance fro 
Table IV-L (line of 14 A.D.), 346-79 degrees; tl 
‘date, that is on 15th November A.D. 1118 (236th 
from the node was 6°39 degrees, the last eclipse of the series occurred near the: 
‘south pole, and that in 200 years more, that is about A.D. 1317, the series ceased 
to yield any eclipses, although the sun’s distance from the node was only 11:52 
‘degrees. In fact we could have gone on for another 100 years before reaching 
anything like the distance of sun from node at which eclipses become uncertain :- 
. but the number of these imperceptible eclipses is really undetermined. Instead 
‘of: Mrs. Todd’s 1150 years, which is 64 saroses, another popular authority, 
hambers’ Story of Eclipses (Hodder and Stoughton, 1902), gives “70 saros or: 
more than 1,200 years” for the total length of an eclipse series from pole to pole. 
P practice, it is well to remember, (1) that the sun’s distance from the node 
Increases from 15 degrees less than 360 degrees, to 15 degrees more than 360 
‘degrees in exactly 63 saroses, or 1,186 years less 56 days; (2) that in 613 years 
(tropical) the saros repeats itself nearly on the same day of the European or 
“Julian calendar : for there were exactly 34 saroses of 18 years and 10-7 days each 
ae A.D. 181, May 18, when our eclipse was fringing the north pole and 


j 30d May, A.D. 812 when there was a total eclipse in the same series, central in - 


b 
S 


2. 
. 


egrees north latitude. when it was noon there, i.e., in the meridian of Paris; 
(3) that in 1226 tropical years (1226 Indian sidereal years less 5 days) there are 
"exactly 68 Saroses, which may be regarded as the total length of an eclipse series 

m pole to pole. ° E 

360. Given a particular solar eclipse, say, the very first one recorded in Table 
II, on 10th June d D. 1, what, the d may ask, was its place in the — of 
SOllpses which we have supposed must have gone on Eed for an 
Years and must have consisted of 63 to 70 saroses of 18 years and 103 iya es 
We Cannot answer this question (if we do not use Table IV-L) except by i s ome 
the tracks of the same eclipse through Successive saroses with the aid o 


“French Work or of Oppolzer. There are, absolutely, about 43 solar eclipses in the. 


` 


‘Course of a Saros of 18 years and 103 days. Each of these eclipses will have to be. 


; ^ F | 
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h a period of about 900 years (as we did from the 

š — — HES of November "i — — We 
Et sition among the 6U odd eclipses of i : Age | 
‘given eclipse in "e proper Pi we shall still be in considerable docto M 


E this trouble, 
we have taken all this tro d and fifty Rad the last two hundred’ watt th | 
ad Rf 


eclipses for the first two hundre 


years of a series of seventy saroses. y 
361. It will be instructive, however, to follow, in the light of the | 
remarks, the history, as far as we can trace it through Table IT, of the ecli aboy, | 
ihe first saros of the Christian era (A.D. 1 to A.D. 18). We shall its ibi 
case (1) whether the track of the eclipse advanced from the north pole to CY 
pole, or in the reverse direction; (2) the last eclipse in the series of Wee Kë 
is entered in Table IV-L ; (3) the distance of the sun from the node, aceon ta 
Table IV-L, at the last recorded eclipse in the series. h | 


me W . 
: . to N. pole ;— 
8. to N. pole ;— — Kë N. to S. pole ;— N, to S. Poh. 
— last recorded’ from node at last last recorded Distance d G 
eclipse. eclipse. " | eclipse. . rom nodet | 
š ` l | eclipse, | 
ee ee in |i. =| .. . | k 
` ` Degrees. Í 
5 | Dena | 
'1. AD 1,June10 ... «| A.D. 806, Apr. 9 19695 | S er š 
2. A.D. 3, May 30 $: | AD. 705, July 25 198-92 | : 
3. A.D. 2, Nov. 23 ws <. — A.D. 814, Mar. 24 mm 
4, A.D. 3, Nov. 12 e SEN Ç - A.D. 959, June 8 85 
B. A.D. 4, Apr. 8 ..| A.D. 148, July 3 19375 Tome ; 
6. A.D. 5, Mar. 28 `... | A.D. 487, Deo. 18 19344 | — -.... . M 
7. AD. 5, Sep, 21... soe | 0 A.D. 402, May 18 83 
Ig ATD:8 Sep. 1l uso e] o wes A A.D. 637, Sop. 24 05 
9. A.D. 7, Feb. 6 .| A.D. 97, Apr. 1 l 898” . | | -...... E 
10. A.D. 7, Aug. 81 A.D. 412, Apr. 27 195231 | aa š 


^. | A.D. 242, June 15 194°40 


pi 
F 


. A.D. 8, Jan. 26 
. A.D. 9, July 10 


A.D.. 568, June 10 Iri 


F 
t 


13. A.D. 10, June 30 `... A.D. 659, July 24 ` Dä 
14. A.D. 10, Nov. 24 . | A.D. 101, Jan. 17 l 8 | ` ..... 

15. A.D. 11, Nov. 14 . | A.D. 386, May 27 1954 | — _..... 

16. A.D. 12, Nov, 2 . | AD. 784, Jan. 10 197599 | ^" Beis. ` 
` 17. A.D. 13, Apr, 28 5] o cus d X ALD. 662, May 23 e 
18. AD. 14, APIS ol usn «000 | AD. 848, Aug. 29 eu 
19. A.D. 15, Sep. 2 . | A.D. 412, Apr.. 27 195-91 — E 


20 A.D. 16, Aug.91 ... 
: 21. A.D. 17, Feb. 15 

22. A.D. 18, Feb. 4 

23. A.D. 18, July 1, 


«| A.D. 647, Sep. 4 198:92 


362. We notic 


345 and 860 Supra, that there wer i i i 
5 e not anything like 43 solar eclips 
saros, A.D. 1 to A.D. 18; for there were only 93 eclipses actually | 
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| š š PARAS. 863—3864 149 
> P mapori Te cde Ee — we notice, that while the distance of 
YA | — ole, reaches the theoretical limit of gelling from the south to the - 


thy i : of the sun from the ‘node in the . (vi © paragraph 330 supra), the, 
d paca direction scarcely reaches 10». ` ` 0359 of eclipses travelling in the 


š š 2 paragraph is tho one that most 
s us in chronology. ` The ecli Ses that most i A : 
D recorded in: the northern; or the land — — chronology * 


or chronological 
ountry south of the equator, 


à with to within 40° of b 
If we graph the observations made in paragraphs 351 to 355 ere o 


there said about ecli 
central tracks are in northern latitudes, we shall for — bs 
visible as far ‘north as the tenth degree:of north itud 


pole will be visible as we have seen, in France. 
gations, we take into account all eclipses whose centra] tracks 


pole, or vice versa, we neglect a third of the track which be 
south pole. 


364. A solar eclipse can take place as long as the suh at the time of new 
moon is not more than 19° removed from anode. In the above list of eclipses. 
belonging to the first saros in the Christian era,-A.D. 1 to A.D, 19, we see four 
eclipses ending with the north pole, in which the extreme distance of the sun from 
node was 17°, 18° or 19°; whereas, in the case of eclipses travelling from the. 
north to the' south pole, the extreme distanco of the sun from the node at any 
Tecorded eclipse reached nearly 13° in only one case, and in most cases was less. 
than 9°, and there are no eclipses corresponding to the last 10°, or a third of the arc 
of 30* (15° on either side of each node, between whioh limits, according to paragraph 
330 supra, the sun is to be found during a-solar eclipse).. The reason is not that 
there was no eclipse when the sun was between 9° and 19° distant from a node, but 
that the central track of such eclipses was so far south of the equator that the 
eclipses could not have been observed as such any where north of the equator. 

mong eclipses beginning at the north pole, we have a'few cases on record, 
Where the distance of the mean sun from the node was at the extreme limit of 
341°1°, or even a little beyond, the sun’s distance from the node at which an 
eclipse is ordinarily possible,’ Such cases are the following :— 
° 840°74° (A.D. 1682, 147th completed day = August 22, 
(N.B,—By Table IV-C sun's anomaly on 147th day would bring the sun 2° 
. nearer the node.) 
94178". - A.D. 7, 564, 622, 1045, 1937, 1660, 1718. 
.941:22*,, A.D. 470, 662, 1027, 1143. — 
Beyond 342°, solar eclipses became fairly frequent; and they become more 
quent as the distance of the sun from the node approaches 860° or 0°. - When 
sun's distance from the node is between 0° and 5°, the number of eclipses is ` 
p} Still frequent but in the neighbourhood of 7°, the recorded eclipses are few, and 
si Confined to those visible in India ; see the lines against 7:35? (A.D. 58), 6:87 (A.D. 
40), 7-970 (A.D. 18), 6:390 (A.D. 22). When the sun’s distance from the node is 
. out 9, anda fortiori when it is more than 9°,there are practically no eclipses in our 
. Tecord (Table IV-L.), for the reason already investigated, viz., that chronology 
does not take account of eclipses which are visible only in southern latitudes. Of 
E Të an eclipse which is central in southern latitudes may be visible in 
t orthern latitudes (vide paragraph 354 supra). i 
38 . 
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in the case of eclipses whose tracks — 


365. Conversely, Š 
` wards, beginning at the South Pole and ending at the North Pol adva 
_ indicated: by the sun's distance from the node being within 19 dep 
n 


a 

ide of 180°, we find that eclipses near the South Pole, when the sue ° 
SECH is, between 161° and 171°, are either not represented est stan 
or are represented (towards the end of this limit) by eclipses visible in 
East Asia (including India). Above 170° and up to 197», we hae 
number of recorded and observed solar eclipses, and we lose count e t 
only when they have reached the N: orth Pole. These are important En 
which will guide us in the investigation of ancient eclipses. indi 
We subjoin tables showing the daily and yearly joint Motions of 4 | 
node (1) from 1 to 99 days, and (2) from 1 to 90 years. Tt will, hor tt? Muy 
be necessary to refer to these tables because the exact distance of di m 
from the node at any new moon or full moon, at which an eclipse co EN 
in times ancient or modern, can always-be ascertained at s d 
co 


occur, in ) ; 1 
column 1 of Table IV-L, the cyole of 1711 years being used when necessary ir 


(1) Joint motion of sun and node from 1 to 99 days, 


Days. Degrees | Days. Degreas. | Days, 
D aa aa an 1°. 0386 | 34 Se EN CH as* 8124 | 67. 
2 SE S a 2950772 | 35 ns X I 36°, 3510 | 68 
3 DM e 9 1168 | 36 — -. 87°. 3897 | 69 x 
4 ie A 1544 | 37 ve ver we ZER, 4283 | 70 : 
t : ; 3; 229 is ú š . 89°, 4669 71 
^. 2316 ^. 5055 72 
7 7°. 2702 | 40 * : 41°, 5441 | 73 d 
8 g. E 88 a š 42°. 5927 | 74 
ER 43°, 6213 | 7 
10 a .. 10°, 3860 | 43 44^. 6599 16 š 
11 ss š sss o 11 4946 | 44 4 xn . 45°, 6985 77 
19 E 50185 4683) |- 45 e. s. 46. 7371 | 78. 
18 — a 18 S 5018 4s em e AT. 7757 | 79 
15 2 15°. 5790 | 48 ° i Zë Bes e : 
16 š 16°. 6176 | 49 50°. 8915 | 82 Ç 
17 a 17°. 6562 ! 50 51°. 9301 = 
18: 3 18°. 8048 | 51 52°. 9687 | EH 
19) ss 19°. 7884 | 52 54°. 0073 | 85 : 
20 ` 30". 7790 | 53 55°. 0459 | 86 
n — 8106 ! 54 : 56°, 0845 | 87 m 
33 ES — 5878 | i : HS 1617 89 
m s 25° oo | s so" 2899 | m 
= x a 0°. 2389 | 91 
Ç CHERCHE 
£ ° A d 1 : 98 D 
= : D 2092 | A = 63°, 3547 | 94 
30 is ires 64^ 3933 | 95 Š 
81 32° "1966 | 65”, 4319 | 96 
32 merde 66°. 4705 | 97 
33 SOIL Closes mM E |: oR 
Mom e . 5477 | on 
!2) Joint motion of sun and node from 1 to 20 years. 
Yenrs. Degrees. Years, 
1 ~~ 0 19% 8589558 | a" Degrees. Yonrs, 
2 el 88°, 7165116 9 .. tes 154. 5660464 15 .. e 
Be BP.OHTEA | 10 ` spe anes | Maem 7 
+ we uw 775, 4830999 | 1i e s 193° 5825584 | 17 . ses 
5 ^ s 9857908790 | lb. 7 = 212. 9408142 | 18 d 
7 ... ... 116°, 1495348 13 eae .. 232”. 2990700 19 LLLI 
mom MT ECT | Brig) ERU zd Seel ei ` 
... ... ^ 5316. 
—. 
s 1 * 
bk 
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SURYA BIDDHANTA EYE-TABLE ex 


to solvo Correotly e 

5 dates, nakehatras, or week-daya, for 5,100 : a day, and by a single operntion, any 

proble in — in the abridged sections e to 4 L the SC from B.C. 3102 to A.D, 1999. Tho tables of equations are given to 
pia 


77800 next page—and to four places of decimals in tho unabridged. 
r of a tithi, a naksh 
ing moment, (2) to find the anomaly or nas lies f. otra, Or a yoga, Always comprises four processes : (1) to find 
| tho mean on ot anomalies, and (4) to add togati the mean ending Dt moment, 
š ‘to t o D 


3) to fi i din 
ug Moment and A equation pe tuation ue a — 


dhiinta, of Äshidha Sukla 13, 


A.D. 484, Noto stages (1) to (10). 
— Days of solar ' z Set 
IR Commencement of solar year, aes et m = anomaly in Moon's anomaly. 
si ` Col. 1. Cog, ` tee 
JJ — 
Í Mar. 1748509 k ; 
Kn 600 « e 7 First now moon [4-D. 400... 2554406 1 | 21:75223 
| 2. 84 yenrs s 73554 n in solar year, e —* yeara 054523 o 1949055 > 
lune Mar. 1822123 (1) AD. 484... 2438096 (2) 2478990 (2) (lst N.M. in solar yoar) | 
. ^ " ^ 9 
HB—This, by vui e eis eril - 581090 d (2 anom. months). 
| E day and fraction of day on which ; 44991 (3) (cs An: at Ist N.M. in S. 
j rtioular Indian solar year between | yya for Ashidha new SIb . 2 ? 
| |. $102 B.O. and A.D, 2000 commenced, and | ^ p, 12 tine MN — bere H An d | 
‘ it may bo had in a, few seconds from ——— SIPSI2 d | 
| | the Eyo-twble, sections k and m for any 672634 (4 


|! one of 5,100 years. inn Se equation—hj, P 
= Sum of (jg and C's eqns r 

2), (3), (4), (5), qns. 
ox —— "AS (0.3)... , 


"o o CUS685(8)| O's eqn. for | 
| help of the Kye-table ond 95°6319 An. of 95°26 d, (4)...— 0453 h (6) 

| ||. thon oda together (4), (8) ana Canes a alae mmencement ot Cs equ. for 

M ri column 9. olor year A.D. 484-5. Mor, 182212(1)| ^ An. of 20918 d. (5)...+ “4138 e (7) 

I f — — Mar, 1138531 (9) | Sum of (9's and Ce equs. + ‘3635 (8) 

I 

| 


reh 


a 113:8531 (9 By E 
z; The 113th day from Maroh 1 is Jane L F 20 == Yana ii OD: pay Efe table q. the urd da 


d y from March 1 Ze June 1. 

^" Q; and by’Eye-table >, -8500 of a duy = 51 ghatikas and *0031 
j 2+0+3 +21 2320; 20 4.5 leaves remainder 5, i.e Thursday. 

.. The ending moment of tho tithi was 51 ghotikns 1 palas after mean Sunrise, on Thursda y, 21 J a ei is iden. 

tical with the result renchod by Mr. Dikshit in the Introduction ferai nt "er AS which is iden 


cet's Gupta Inscriptions, p. 157 ze  « (10) 
! Problem II.—Problem I worked to Sour places of decimals, 
i N.B.—Tho above problem can be worked in a much shorter time 
| 


iE D 
l 


P. 158) and Tablo II (p. 218). 
Days of S, Yr. Moon's mean anomaly in days, 
and sun's anomaly, 

=. 248900  . ve 4'498 

- 708784 LL 18764 . Z 
952834 20202 

| Eye-table h. ("g eqn, for anomaly of 95°26 days „e . — 0453 "ez 2— C's eqn. .— 0453 

i Eye-table e. Ca eqn. for »nomalyof20218 days  .. + “4188 20'216 


| * 3088 — .. 48685 

1 à .. 95:6319 
Add English month and day, marking Commencement of Indian solar year ` 

A.D. 484-5 (Table TD) Piss — cm ae 4 — Mar, 1899212 

Mar. 11358531 = June 91, A.D, 484, 50 ghatikas 12 


palas after mean sunrise (Eye-tables q and >). 
Same Problem —The shortest method, and the ono ordinarily recommended. In general, it will be quite enough to obtain a 
result correct to two places of decimals, as in tho Ephemeris, and this of conrse will take lees time, 

pablo II, New moon tithi, 


Table IL. First new moon in solar year A.D. 481-95 
L1] Eye-table y. Ashüdha Su. 19 .. 


wae ... s.. ous use wee 


£ Days. Moon’s anomaly in days. 
j° bidha, A.D. 481-85... — .. (7) June 9°67 | Table II. 1st N.M, in 8. Yr. A.D. 491-86... — 9439 An. of 1st N.M. in S. Yr, 4'50 
q Je-tablo d. Aga for 12 tithis... | .., vn lL81 |Eye-table y. Add for Ashidha ën, 18 ... 70:87 — — 15:76 
: (19)June 2148” TES TTE: -2026 
- : n. for An. of 95: " 
Eo ecl Mc 


: Cs equ. for An. of 9022 d.= ve we + CAL 
Š + ‘87 ee < .. we + "Zi 
(19) June 21:85, Ze, Thursday, 21st June, A.D. 484 at "85 of day. 


ed. Pis (7) is the week-day, Saturday, to which we add 12, since the days of June, 9, gre increased by 13 when 12 tithis or 11:81 
ed. Resulting Wweok-day, 19, Le, 19 + 7 which leaves remainder 6, or Thursday. . 


Problem D. Required the ending moment of nakshatra Anuradha (No. 17) in June, A.D. 454. 


P , i . 88 of Text). 
N.B.—We do not requiro ©'s An. for this (see paragraph aU ` : 
2 June 9:67 
YE Moment mean of nc tithi, Áshüdha, A.D. 494 — ... IO) Worn’, 
rtr E nri CUT og mad? Montes in dye, 
Shidha N.M, y Eye-table c] ... : o Mo AER OE ss 


; Tent Zeen interval from Ashidha N.M. to No. N Anuridha — a |; ma S s E 
Ë +I y; Nak. oorrn, for lst N.M. in S. year, 248 4 lo, corrn. E : 7 
8 a (6) teas corra. for :39 day, *03 (u); Total correction E: s eee |. m SOROSS * Mec s +038 


, ; D o ne ; BU 
Eye-table £. C's nak, eqn. for anomaly of 19:57 d. (last col.) (19) June 2017, Le, Thursday, Siet June, at 17 
2 j z A 2 day. 
blem I. — Required the ending moment of yoga Sukla (No. £4) in June A.D, 484. SCH ee EE 
SS ' ° Sun's — in i xs Moon's anomaly in days. 
R Re. Ü - moon'a la 
d AD. dom ent of mean new moon Gd, — 


di ? 
leg 

ble and ¢ 
No. SR ork 
leg 


(7) June 9°67 | let N.M. in S.Y. .. S439; Ta An. at let Nj, S.Y. 4:50 


Ada for Ashidha N.M. 5098 | ... A B85 


ux interval from Ashüdha N.M. to 


PE CE cca dc E IM wc 

Or 24 daya, OË orrn. for let N.M. in SY. Lo. DECOR UE oe ER C ee 
_ "NI (W) tess ooren, for'80 day,'08(x) | GER "9474 Ein 
SL „S d 1 ; ... ... LL see +04) 2D A +004 
LU Yoga can. for An, of 94°74 days (col. 2). x: 1078 


. for An. of 19°78 days (last e nat “85 
“ae wm GG-0. Jangamwa SS EEN + '89 


(19) Juno 3135; Le, Thursday, 31at June, at 35 of dey. 
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SURYA SIDDHANTA EYE-TABLE 


NOTE—The different parts of this Table are lettered ; Sr, 
` All the figures, except Vi Orde, 
b USD rp ere ç 
x Order of signs of zodiac or risis und ©'s longitude at —— c . Vaisükha, — 3. er 
ove wes ase ase .. zur LA ie D t " Bu, A 
Rengal solar mouths CET Mars > isi nee XD dh ze Mésha P A 
St and Malayülam solar months; alto name qr o -. Chittirai Ten, wh 
Tamil solar months . EE , * SS St oo xi TA 
a Moment of sankrinti in days of solar year, and VER so y mu 208859 hi 
i kriinti (A.D. 1911 me is DI : eva 
Snglish date corresponding to each sankrünti ( d : T: i 4 s 
Quem PS : each SN commences before sankrünti noted in next column (1) Paitékha . (2) Tyeshtha om 
à : a 
: ese 0:000 = 8 
H ly ... ave ... 29:5306 
i 8, (1) of lunar months, (2) of sun's anomaly : n : : 
— EC E when interval "between Mesha sank. and lst N.M. in sol yr. 0'000 1:976 x 
” —— — 
is 0:00 day. Thr gës 
1 equivale, 
f - 2 ts 
"9843 ` 3 
i ` m m E 1 9687 2:053] 
d Tithi equivalent in days ... `. DI DI za 6 1» e 
: 157486 — 167349 177189 
š e, £, g Moon’s equation of the centre and moons 1 
*-00 ‘01 ‘02 ‘03 ‘04 05 ‘06 07: ‘0S 09 10 A s us "14 A5 Hs 
00 Kn 93 31 -16 -58 *69 ‘81 *93 10 11 1? 4 1:52 164 177 ao 
- soe? aedi 1359 1949 1340 1830 1320 1311 1501 1291 1281 1271 126112511241 1231 122012 
T JB las; 1307 1406 1416 1425 1595 1445 Wa 1464 1071 1484 1494 1504 1514 1524155152 
k 5785 9741 9732 2721 2709 2698 2656 9674 2668 2051 2639 2627 206195 2603 25:91 25:79 25:66 PH 
* vi ME M "ST E DEI 2 1:38 151 1°64 1:77 E 
— oO 12 095 O87 050 062 O74 0S7 100 112 1:25 Kë I A 7 190 a 
= p Ve 1857 1946 1936 1326 1315 1805 1294 1288 1272 1262 12°51 1240 1238 1217 e us 
3 1378 1989 1593 1509 1419 1430 1540 1461 1461 1473 1488 1494 1805 1516 1527 1538 1559 VI MST: 
+ 2755 2743 2731 2718 9706 26°93 2081 2668 2656 9643 2030 2617 2604 2591 25-78 95:65 2551 HE 
= a 3 026 040 053 066 O79 om 107 120 134 145 162 176 190 205 219 
= 1578 1508 1355 1341 1938 1822 1810 1299 1287 1275 1264 1252 1240 12-28 1215 1203 1199 at m 
r 1878 1889 1400 Liz 1423 1434 1445 1457 1468 14:80 1491 1503 1515 15:27 15°40 15:51 1505 1573 ly 
+ 27°55 2742 2729 2716 27°02 2689 2676 2662 2049 26:35 2021 26°08 2594 25°79 25:65 25°51 9538 Dub 


h For tithis. Sun's equation of the centre and sun's anomaly in days 


218 +'175 +°17 +°16 +°15 +°14 £713 4:12 +°11 +°10 +09 +°08 407 4:06 +-05 +4 
358 0 , 7 16 2 3 33 38 94 4 50 5 5 6l Gh g 
354 am aa 827 391 315 310 3055 301 207 203 289 286 283, 979 si 
i For yogas.—Sun’s equation —154 -"153 —15 —14 —13 —12 —11 —10 —‘09 —'08 —07 —'06 -4 
Anomaly ] 35591 36 2 34 399 29 8 40 45 49 i3 ee 
in days of solar year 35101 350 342 380 322 315 309 304 299 295 290 oe ü 
j Perpetual almanac for European calendar. Sarya siddhish 
[N.B.—Heavy type means  week-day, Sunday being 1 S cua, S HEPEE-T EE: š 
Monday 2, etc.) ae Ce Ë ERI "Ms — MUS e 
1 2 S 4 5 6700 P HSHES Zu 185 a Es Cu 
8 138001 3101 3201 d | rane, yen — $5 3 83935 ES Big sas f R 
"R. |2301 2401 2501 2601 2701 2801 2901 | Cas UU sete) EMO NEP he > 
EQ 4 1601 1701 1801 1901 2001 2101 2201% B.C. 44 is 5th Ba k m xd 
E J| Sh Sh E 1 Wexmdng thn 3201 99 Feb.14-99235 1734738 2839081 1001 E 
OUS UN 1 ioy Ier p. 9102 0 Feb. 15 “57924 217018 471797 90 
Dr ne. eee nee 7 
;( 500 400 101 Feb. 16 -71865 2427066 0: 
š af ™ — T0. af ye 2901 201 Feb. 17 -58930 2773230 1637888 Pn 
1 N.B.—0ld 1 .18 ` "86835 + 
ES 1200 1100 1000 900 800 700 eu, cessed in cont Ee 401 
Sal E TX EA 
O m . a) on Y ~ 2 
o OL 1700 1600 1500 1 . 4104582 and 2701 401 Feb. 19 -34059 512499 207808 : 
222200 18001 Sewbtyl bern ` 2601 501 Feb.20 -21624 858663 925703 "H: 
m Š (1600 190) 1800 1700 | days boingdrop. 2901 601 Feb. 21 09189 12:04827 2528780 T 
$5 wel In “United 2401 701 Feb.21'96754 1550001 197689 A 
205 | ingdom, New AD 
$4.l Moda mn an m 
8 El ? | being dropped’ 2301 801 Feb.23 81319 1997155 sam 3 
© a (20002300 2200 2100 jJ 2201 901 Feb. 23 71883 2243319 1927099 o 
2101 1001 Feb. 24 59448 2589388 074714 fn 
2328686720 12345 67orq 2001 NO Feb. 25 47018 2036047 227770 e 
G in |. 52 53 5105 .. 56 700 
7.. 8 91011 š “ 
4 |z 131415 .. 16 17 58 59 u. 6061 e za 1125410 ` D 
Sie s 63 — C4-65 66 1901 1201 Feb.26 ‘84578 328752 112 900 
m P 118 19 ... 202122 23 68 69 70 71 = ya 73 1801 1801 Feb.27 22143 674916 2728491 ) 
S51. 34 95 06 3 1701 1401 Feb. 28 -09708 1021080 1876157 4900 
ba 29 30 31 2 ES gs 74 za 7677 78 79 1601 1501 Feb, 28 -97278 13°67244 4287 110 
E | 85 ... 36 37 38 39 -. 80 81 §2 83... 84 1 
5 * 85 86 87 ... 88 89 90 1800 are 
° Us e LS M i 91 ... 92 93 9495 .. 1501 1601 Feb. 29 -84837 17'13403 2028907 . 1400 
à ; 96 97 98 99 .., .. . 1401 1701 Mar. 1 72402 2059572 8755 150) 
> lea: TEE 1207 1801 Mar. 2 59967 2405786 reir T. ` 
Ordinarv. 6 Zor Mar. 3 47532 27:51 Uns) 8 a) 
E E Aug. x June Sep. AN Hee: ae 1101 2001 Mar. 4 35097 1:45005 7218 Ed 
o — c. Ju t. > < 
Nov. Sawer Ë 
N Leap years. .. Feb... ... Jan N.B.—O0dd ; o. should be cate H- 
Ezample — Sor rr PEE — ears in centuries B.C. sho pP o 
Fee e weekday of 95th Jan, 1844— before adding 4 9 or p to k, 1, m. 8e esami! H 


+ 5 + 26 and divide the 


total 41 by 7, Romainder, 6 = Friday.) 


. 
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SÜRYA SIDDHANTA EYE-TABLE ee 
ANT A. 
sIDDH 


joh they are to be used is shown in the specimen l 
whioh EE, cimen problems on reverse. 


resent DOIT Aa q..180" 844.210" 9...240° 10...270° — 12307 
Asvina Kürttlka Margasiraha Pausha Micha Phülguna Chaitra 
Koay Tale Vriáohika Dhanus Makara Kumbha Mina — 
Fett? Aippaai Kürttigai Márga]i Tu ^ Mast Paiguni 
1584942 1869356 218-8289 2163199 2756309 — aro 3652558 
- T, 
Sep. 16 Ctr — Deo. 15 Jan. 14 Feb, 12 Mar. 13 
.1 Cut Kürttika (8) Marga; 3 ; ira whe 
Aren (8) derisa (7) (8) Margasirsha — (9) Pausha (10) Magia (11) Phdlguna (12) Chaitra (9) Chaitra chen 
Ke 771835 200/7141 ` adhikawasa. 
1476590 — 17 ` — 936245 2657753 295:3039 3248365 3513570 
9580 AS 13632 15808 17784 19-760 21736 25-712 
4 ` — 
jmals of a day, and moon's Kr — Secher Moon’s anomalistio months. 
cimal 7 9 "Qr s EDI 12 13 14 1 month = 27:5545 days. 
68905 75718 883502 95135 108379 118122 1279006 137809 
24 25 


2 months —55:1090 days. 


12 months = 330:6540. 
18 months — 388:2085. 


41 : 
$40 170 498 521 em em dii ot 
) 8 "83 1023 10:07 9:90 971 951.9 306 78 sis mao! e For tithis. 
1612 1024 1636 16-49 1661 1675 18:88 1703 179 10.29 10 jee 1781 18:03 18:95 1849 18-77 10.12 [ 
100 2475 241 2,47 24-32 2418 2402 28.87 2373 23:54 93:36 2315 22:99 53-4 180 2141 20:80 J 
Sp 304 320 388 352 SGA 887 VOS 49, ji, Am Ae 513 540 572 611 673 
AE 11:19 11°06 10-62 10°77 1062 10-47 1931 1014 995 977 956 oam gor S78 841 781 
at 1195 1636 1650 1664 1978 1693 17-09 1232 2783 IT€0 17-79 18-00 18:23 18448 18:3 1915 1974 f For nakshatras. 
MN 1623 oes] 2435 9419 2403 23.88 2308 28°50 232 23:11 22-00 2903 2243 3215 21:83 21-44 20-83 
asi 24 8 330 347 365 384 103 LA 446 A 32 590 G42 
BA 1095 1078 10°63 1045 1028 910 9:90 969 948 G21 S92 356 8:06 

Wipe NAA En 16-77 1093 1710 1913 2746 17:67 17:86 180 18:34 1863 18:99 1945 | g For yogas. 

ED 155 2526 2408 9390 2371 23:53 2USl 2300 2287 222 92.85 22:01 2100 21.16 
59 and decimals of a day. (The anomalies aro cnt 


Po and tha equations, with appropriata signs, in heavy type.) 
= —'02 —:03 —-04 —:05 —-06 -'07 —O08 —:09 -10 — 11 -12 --13 ~-44 215 —16 —17 —. 75 —: 
01 d or YA 90 955 97 100 103 107 uL is YU 123 199. 139 Ia ug la "Aë r4 
Y 263 260 257 254 250 247 24 240 237 233 229 2235 221 316 2u 206 199 140 183 176 
—'01 —00 + ‘01 + :02 4:03 4:04 + :05 + '06 + ‘07 4:08 4:09 + 10 +'11 + 
. "f 8008 84 83 92 o 99 


312 +18 + -14 +-15 + -153 *'154 
103 108 11 16 121 120 132 139 147 159 107 17171 
"1 267 20318 259 256 252 248 241 2 336 232 297 222 217 211 205 197 

centuries. 


188 — 177 17171 
Sürya siddhanta—Oà years. . 
zZ.. 12h Sates Ba. Bas, Sa LU teg b KS: ELEM 22 KE be. P e 
PP BH SU Ti Pa “HHH re cH SU PP Wu 
pa e Ss eh = e SE š a 
sss ifa ssd off Aro ELLE ai B. us 35b 288 lys 
1 EES piisk SSSESR ZE: eine Zëcëss EES 2958 FEH £58 SEE] 
š n o n 0 p n o p 
1 m 1 25876 183889  7-disug 38  -83274 2907418 1986899 — 75 140073 2997888 51343 
491229 1775818 2  '51761 774719. 140991 39 l'09150 1818247 2601705 76 (00549 3861776 19:18339 
937893 6-23432 Š 277627 2638607 21:14687 40 35028 729077 641931 — 77 -92124 1772606 1933935 
1183557 22:26509 & 103502 1549187 061193 41 80901 2502986 1346127 — 78 118300 683436 2628130 
1529721 1074198 5 -29378 460267 “69019 42 58777 1603796 2051022 79 144176 2547335 — 5777506 
1875885 92677905 G -55254 233156 1473915 43 112652 414626 0001588 — 80 70051 1458155 1282482 
2239049 1594994 7 81129 12:34986 2178810 44 -38528 22778515 705831 81 -95927 3-608985 19-87358 
3563213 — 379448 8  -07005 145815 128246 45  .6140i 11:89344 1410250 82 
2914377 1975520 9 


suo ga 131802 een 2892253 
"32881 2009701 833142 46 00279 100174 21-1514 147678 1143703 64168 
) 307482 823139 10 en 920594 1538098 47 110155 19°64063 004581 ee 73554 054533 1916585 
, 053046 2426210 | 31 -84632 9784423 — ^ M — — 86 ee — 20:51451 
: : 1695258 1:9 07806 27: 
"EMEE T FIF | L D CS gEa ons 
en "60071 10023101 51 119658 560441 128704. T ) 

fan, rausa | 18 ese dou Ee Bl 48599 2424330 S8 89 c eee TUS 
į 1998388 1724539 | 16 14010 291631 2.56492 PS -71409 1935100 1 pe 91 re 125059 P Ciel 
SH 572151 | 17 -39886 2169520 961088 SS Gei 245090 "ees 93 

SE 2175228 | 18  -85761 1066850 18024 56 123160 21:09878 


ya ‘80559 200319 14-74931 
EE 1022845 | 19 -91637 29:30238 2971180 56 49086 1020708 897723 106434 20 
28785 


94 132319 916087 MORES 
; : "41008  3:20616 57 -74911 98:84507 16702619 1-291 
269899 1473989 21 “49988 751808 1095811 58 100787 17:95420 28.07516 9 1158186 Gm 83 4059 
816063 3:21156 22 -09264 2615787 .17:30407 59 126063 7 06257. ET 97 ve panies — 
1162227 1994533 23 95140 1530810 — 29 — ee leon 42 98 Lagging aaa ch 
1508891 571559 25 prn 9301338 1089034 GZ 104290 391805 2371638 nae 1181088 Där A 
4556 2374927 | 26 "72767 1212165 1794580 G3 130105 9755694 321974 —— WES 346104 608078 
3200729 1222544 | 27 ‘98632 122995. 2199426 64 *56041 1106524 103500 200 175130 32 250096 
as 070101 | 28 -24518 1980593 448862 65 8197 077864 — 400 -50259 ac 20. 
"8998 1073958 | 28 50898 897713 (en 66 1:07792 1941943. 24-9876 500 ae ZS, oo ae 
SIN 520855 | So “76269 2761003 18:68053 G7 1-338688 59078 385197 8 E ES 
. 892817 21:85937 S1 102145 1672132 25:63549 68 59549 9715901 10:9009 700 12054 sees es 
(278481 -83810 S2 28020 583262 512985 69 -85419 1626791 1791988 300 1 MIND 
diu 1935805 2587144 33 "58896 2447161 1217881 70 111995 seston ak wees S00 22 
| 79» eu; | 34 denter Mun ED ue sco 1000 76618 508582 29-53182 
: E epe DEDE TE e 8503 2000 251297 1017164 1761804 
37 ‘57899 1043699 1282004 74 114797 2087058 2561007 3000 26945 153574 
"o 
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156 S SURYA SIDDHANTA EYE-TARLE 
: 
i ‘q Days counted from March 1 


1 Julyl Aug. 1 Sep.1 Oct.1 Nov.1 D ] 
Man 1 Apl Mey? ën is igi 185 ae ag së ni Ry 


March — 1 ENER f NET 
z Ghatikas ` vr oa T RE M NE — dé itd, A8 
geg, A E The Sho ie Se S i a Š 
Palas of day, 008 KNEE, Uia 007 oi “0023-0025 Ze “0083 vo » 


s Shortest interval in days from 


Ordino- , Ordina- „ Ordina- , 

Longitude H a ` H aa D ; “ Ordina- & Ordina. í 

ONE LEE EISE A8 oa Š o g a 
` commence- : . Srüvaga D Dhädra e 
ment. 6 State A qo ' Ó pa Š ding ] 
I XI IIL iv 
Deg. Mim. Vv 
Š — 3 09892 5 0804 7 06190 9 04339 VI 
0 “o H — ee TO 4 30L 6 GE š 16309 10 ` 14428 ji —— pop 

J3 20 Barani, 4 « 20238 5 3 8275 642811 2:4578 550814 19 

JD 5 Soen C — 057 6 40249 8 3899810 306548 12 ag 12 93:37 15 sel 

40 O bai — ..  .. 40476 7 50368 9 48518 11 40607 13 4481615 49995 0 30813 - 

53 20 . B Nrignürn ... ... 50508 8 60488 10 5637 12 5678014 54935 16 Gage lf ilg | 

RENI CERES IER tb Sete ee Candz mais Ee 

80 0 unarvasu ... .. T 07 i Kei 7517318 7 

93 20 Pushy, — — 8095311 9084513 8899115 8714317 8520219 Spa BO nei 
106 40 9 Age ` ..  .. 90/212 100904 14 9911816 9726218 9541220 9356122 NET 

: š P 
120 0 1OMaghi = .. ^ ww 10119113 111083 15 109232 17 10'7382 19 10553121 10 "| 
183° 20 11 Parva Phalguni 2s 111810 14 121202 16 110352 18 11-7501 20 11:560 22 118750 2a ml: 

4 12 Uttara guni... 12 » 17 129471 19 1277620 21 1255769 23 19:5 | 
Im 0 18 Hasta.. —. — 131519 16 14-1441 19 13-9590 20 137739 22 135888 24. 15409; Se we n 
178 20 1⁄ Chit... .  .. 14160817 151860 19 140704 21 147858 23 146007 25 144156 97 lx O 
200 ^0 levima C U 1019019 op rd rss 22 157977 2& 156120 26 154276 1 1538; Zi 

i ur Tas . 1 16994; 23 168096 25 10:6246 27 16 yt 
213 20 — 17 Anurida ..  .. 172027 20 181917 22 180066 24 178216 26 176368 1 Ipis SH 
228 40 18 dyeshthi  ..  .. 18214421 193006 23 190186 25 189335 27 Ir 2 184033 Am ] ke 
20 0 19 Nola. u  .. 19226422 209156 24 200305 26 198454 1 19-6008 3 194752 Eent 
258 20 20 PorvaAshidh’ — ... 202083 23 212275 25 210424 27 20573 2 206722 A š 
idbà — ; i 20'4S71 Gaam 
x e 2 CIIM o 21'2503 24 222394 26 220613 1 21-8692 3 21-6841 5 214980 ? iem A 
OO EE BN ee 23231 25 23'9513 27 230662 2 938811 4 226900 6 225109 8 223% 
Ad 2 23 Braviahia — ` 39 242032 1 240781 3 258930 5 287079 7 235220 9 29391] 
Ü aj... rm 242809 27 252751 2 9250900 4 249049 G 947199 8 245318 10 23571) 
890 0 : 1 
358 a. Be pur Bhadrapadā ... 253078 1 26-9870 3 231019 5 259109 7 257318 9 255407 11 250 
Bio ah "ara-Bhadrapadü... 363098 2 27-2900 4.971139 6 269288 8 267487 10 265588 12 268735 


27 Bet — .. — 278217 3 288109 5 281958 7 279407 9 277536 11 275705 19 27384 
4 293228 G 991877 8 389528 10 287075 12 25082214 sm 
E 


15 
Longitude v Shortest interval in days from w1 
& ' Ordina- Ordi Ordi Ordi ng, 1 — 
D ma- m ; ina- 
commence- © Names of yogas. Days. |j riy H riy SR riy g Ordina- B ry 9 ier In 
— HO Voie, SZ Jyesh. 'd Ashi- Y < THY eg phüdr- Y et 
Deg. Min. H Ó kh a "Sie HB Srivana Ë K am 
27 Vaidbriti o Ó pads OM 
O O — 1Vikamba .. + gg 08992 9 0354813 02104 18 08075 22 0463126 ONT js 
15 3 Gran, "Du 6 1840710 1498314 11519 19 1449 28 1401027 Daf 
96 40 S Ayushmat ..  .. 28245 7 2782211 24378 15 20934 20 2690824 23160 1 "ds 
40 0 4 Raub XD sq) $ 2728712 3370316 30940 21 3631925 32985 2 Sief 
5 2 ` BBobma  ..  .. goag £05.19 4120817 80763 22 4573426 42200 3 Ve 
66 40 Atigda u — 7. geag xO 29007 14 59822 18 49178 23 55149 27 51705. 9 fni 
80. O ` Z Suka l1. gespa ty 1548215 62037 19 5859324 04504 1 61195 9 Ge 
Ze S Diii — "T 8819 ya Gg 18 71452 20 68008 25 73979 2 70535 a 
Wa ase E " 8 "T. D *605! i 
120 0 10 Ganda “8478414 9372 18 90:82 dà Sess 27 S2600 4 ee 8 | 
DX I1 Yriaaki o D. c xt m 103141 19 9969723 96253 1102224 5 gem 9 Io 
io o Zë ST, o ov 112979 17 Tir 20 109112 24 105609 2 111639 6 108195 10 gra jg 
yag = S ; 18527 25 11:50 : 7 117 Sh. 
173 2 122894 18 13- 83 S 121058 7 
7 nee n ll lela 15 181886 22 127942 26 194493 A 180168 8 127024 12 


14,0801 23 187857 27 139912 5 189483 9 136489 121 
-- 150688 21 15-9690 ‘6771 1 149327 6 149298 10 145854 

-- 160053 22 169015 22 150190 2 152749 7 158718 11 15:8209 
-- 169468 23 178.09 29 109001 3 162157 8 108128 12 16-46% 17 
so 17888824 14240 87 176016 4 171572 9 17-7548 19 1T 
-: 188298 25 197 1 184431 5 18-0087 10 18/8058 14 183 
^. 197718 26 206703 2 103840 6 196402 11 190373 15 1929?) ` 
- 207128 27 sige, 9 208261 7 199817 12 200788 16 202843 
- 216 a S 212676 8 20-0932 13 21-5208 17 211759 23 


9 21-8647 14 224617 18 221179 
m 285972 3 44305 5 281606 10328081 15 284032 19 230589 2 
" 244787 4 953779 70020 11 23-7476 16 24-3447 20 24000 
- 254203 B:93194 3 250885 12 2408)] 17 252862 21 2495] 
6 273809 10 205790 18 25-6806 18 202277 22 2588? 

d 98:9024 n cH 14 — 19 27:1692 WA — 
"Bl | 
CC-0. Jangamwadi MM, i 252025110 5 987078 . 


GC 
t> 


Co 
OS 
Lab G) Gn ux. 


PRs ORIG BAET 99-0592 2 
á i 17 29:8966 


ji j Š 


SÜRYA SIDDHANTA EYE-TABLE 


q Days counted from April 1 
.1 May 1 June 1 July 1 Aug. 1 Sop. e 
te al ee ea oe ZZ. OBI N 


157 

Mua : 
3 ov. i Doo. 1 Jan, : 
4 april». 183 E 

Leap Year, Ap. 336 
WI Reie 300 das SO 4o B2, 33 g4 as 26 27 ag 29 30 
43 2507 = P a) t me! * "ei MET ën du» ey 9. 5000 
i qoor mp oo ge en Zi S2, gen 3x9 SS ei Zi S me Go 


-00g b ° 42 45 
0069-0076. 0053 00:9 "0097." 0103 -OnI org 0125 Ze 019 hl wie 168 oor 


Annual correction. 


* Ket Argument — Dato of — of lst now moon in each 
i 4 nakshatra. ` z 8 year according to Tablo X. S 
ment of — Ordi- ,, Ordi- y Chaitra, y Fit Tho correction corresponding to tho decimal portion of the 
Ordi- narily 9 narily @ narily Š when no Ë met | rënnen should be subtracted from tho nakehatra or yoga 
parily = Mügha "S Phül- 3 Aqhiks a ,.the correction- corresponding to the integral ion; thus the 
= kausha # g BD E M H ig Adhika nakshatra — g egral portion; thus 
6 ° © gam © Masa © Masa. minus dé — QU). corresponding to an argument 28°53 = 011 
Ix x ZI KIT XIII | ^ NAESHATRAS. 
0705520 0630122 03353 24 0150227 09/71 2 ozgenl T8. Corrn. Arg. Goma. Arg. Corrn. Arg. Corm. Arg. Com. 
6823 28 13472 25 11622 1 19890 S 1:8059 : — u u =u 
MAI TO 24 2359226 21741 2 3:0009 4 2-3158 1/2 20900 01 “00075 "30 -02241 ‘59 -01413 ‘88 :06552 
$7223 3566225 3371127 Siso Š poi 5 88277) 2 305950 Q2 00180 -31 02319 -GO 04198 oS "06857 
58224 45081 26 43530 1 41979 4 50247 G £8393 | 3 108450 A atone ‘32 "02394 «61 04563 -90 -06732 
Hres125 5550027 539.9 2 5200 Š Fons 7 ron) 2 rene 94 Qi Sa 02488 "62 01638 -91 08807 
EET 1 57 7026 65919 1 64063 3 67217 6 70188 8 6:8035 5 15319 p 700 7 34 -02543 '63 04712 “92 :06882 
SE 
7. ATE 55* d 2 ` *005 ` "C271 4 > e . *071 
96276 4 94420 G 92575 9 10080311 gene 8 161049 -09 00073 -33 oe 2 
100890 5 


2 9 1'53569 -10 -00748 -39 -02017 Ki Ges E GE 
104516 7 102691 10 11-0962 12 109111 oe Au 10/48 `89 0:017 68 05086 -97 “07256 
H 116515 6 114664 8 112813 11 121081 13 11-9230 |.10 116089 "21 -00823 “40 02902 -69 05161 -98 07330 
5 126034 7 124783 9 122932 12 13:1209 14 179350 | 11 l35609 12 (00885 -43 “08067 ‘70 :05236 -99 -07405 
G 1907533 8 134902 10 133051 13 141320 15 139109 1 131129 “18 -00972 "43 0x42 - 
Z 140872 9 145071 11 142170 14 151439 16 la9588 | 1 Ke 24 01047 -43 -03216 “72 -05386 
} 8 150981 10 155140 12 15:990 15 161558 17 159707 14 TOT 38 01122 -44 -03291 "73 05460 
$3001 9 167110 11 105260 18 163409 16 171077 18 160505 TS VE TEM ae ae (ZE 105535 
179020 10 177230 12 17:5379 14 17-3528 17 181796 19 17:0045 19 Cone Ke Met ao Dee T 95510 
218? 1189190 11 18349 13 185498 15 183617 18 19:1915 20 19:0064 1 00:49 28 01491 -48 0X0 yo Zoo 
280 13109319 12 197408 14 195617 16 193766 19 20:2034 21 300183 19 078769 20 eg -49 ons oy “09780 
WN 91 269498 13 20-7587 15 205726 17 20-3885 20 212158 22 21-0303 | 20 071258 -21 01571. : 
311:219557 14 2L7706 16 21:5855 18 214004 21 223373 23 220132 | 21 063808 -22 -01616 `51 -03815 "80 -05984 
220076 15 22-7825 17 225974 19 29-4191 22 23.2392 24 230341 | 22 050398 :23 -01720 -52 doe *81 -06059 
1209795 16 237944 18 23-6094 20 23-4943 23 242511 25 240000 | 23 048343 “24. -01795 -53 "03864 -82 -06134 
Movers 17 248001 19 240213 21 244383 24. 25-2690 26 260779 | 24 041363 -25 -01870 Bé -04039 :83 -08205 
1200083 18 951883 20 25:6332 22 954181 25 262719 27 260808 | 25 033588 -26 -01915 :55 0114 Sé 00953 
210153 19 268302 21 206451 23 264800 26 272568 1 371017 | 26 020408 -27 -02020 -56 "04189 -85 -0G358 
230272 20 278471 22 27-0570 24. 274719 27 282987 2 281137 | 27 018928 -28 -02094 *57 :01264. ‘86 -08433 
140901 21 255610 23 28:085 25 29-1833 1 293107 3 291256 


28 011449 -29 -02169 :58 04338 -87 -03508 
6 294057 29 003968 š 
- ` I 
š " t 
GE moment of each yoga. | ‘ YOGAS. 
Ordi Ordi- . Ordi- Ordi-  , Chaitra, , Chaitra à 
marily Q narily Ë narily 3 narily when na E When | See note on ANNUAL CORRECTION supra. . 
T Pausha Y Mügha "E Phal P Adhika Saile | ; x E x " 
o 9 ° © gunn © Mas © Masa | w 
1312 00269 0-6240 "27 OS707 3 05323 — wis Be 212 -88 Ae 
13 099418 1565523 1221,25 VA 3 IST | 130017 oa DONS -33 oan 28 Sala So 
14 19099 19 25070 23 21620 1 27596 5 24152 1 au 04 cone "82 “04454 461 08491 *90 "19527 
"4704 20 $3488 24 31041 2 37011 6 3S3507| 2 ese Mel Sa LAM ez “08630 -91 1250 
17 Hier 22 Pasado 105 3 —— — 4 355960 -O5 OON -34 O1 ‘G3 -08709 92 29805 
"1844 53314 e "584 š ` 0G - 04872 - -93 15 
18 597028 essa? Somo SES 9 Mg Sareea Oy Wai Do C ‘04 1398 
20 55,024 an 1 08700 G 465110 paaa 7 513603 OB 01S “BF Quis oe 00188 -95 -13223 
"bo " °: J o D * DH D e H D 
T ees ad SE A A 40011 80642 | S 20094 09 “01253 S8 05280 83 96 -13362 


9 285765 10 :01392 “39 -05428 68 -09105 :97 "13601 


71816 -11 01500 40 05568 :69 -09008 :98 -13641 
et 267027 3 -01670 "41 05707 +70 09733 -99 -13780 
12 244008 "18 -01809 -42 05848 -71 -09882 
13 230089 14 01049 -43 “05935 72 -10022 
14 216170 15 02088 :44 men "73 -10161 
15 209251 1 -02227 "45 -00203 -74 :10900 š 
16 188332 -17 “02368 ‘46 06403 75 210439 
17 174413 18 02605 -47 -00543 - dos 
18 Lon 19 02045 -48 06631 "77- 
19 140576 “20 02754 -49 -06820 +78 -10851 


: "2103928 “50 -00959 -79 -10996 
21 1.18737 22 03008 -51-07098 -BO “31185 
22 104818 -23 03291 Ba KES 31 Ti 
2510] A 258168 24 MIM 1 240005 |23 020080 ds ën 54 07516 ‘83 -11553 
12 354,7 19 251027 20 247688 25 258554 2 25-0110 |24 07 eae AM oer NE 
; adt 17 260412 21 95-6098 26 26:2969 2 ean SE -27 “03758 E urs as nm 
Š 22901 19 379222 pr d asin 6 375955 [a O31804 29 04088 -B8 05078 “BY hus 
294/10 20 288087 24 295243 2 201914 G 257760 |28 031 mage ogas oe 
: 25 294658-0. Jangamwadi Math Col AB zed by eGango 


+ 


722 94418 27 100389 4 96945 9 109916 19 99172 
23 10833 1 10-9801 5 106360 10 11233114 108888 
Saach 2119219 e 11:5775 11 1201745 15 1L8301 
6 — 3 128634 7 12:5190 12 18110016 127716 
7 132078 4 138048. a 13-4004 13 140575 17 187131 
115009 5 147403 9 144019 14 140000 18 140010 
Co Š 156878 10 153434 15 1594105 19 150001 
3 1e. Z 160203 11 16-2849 16 168820 20 165376 
4 179787 8 17:5708 12 17:2264 17 178935 21 17-4791 
18 “isi 9 185123 18 181079 18 18-7650 22 184206 
| 8 195597 10 194638 14. 191094 19 197005 23 193621 
! d 294992 11 20:3983 is 20-0509 20 20:6479 24 20:3035 
Baeii 12 219368 16 20:9924 21 2155894 25 21:2450 
9 990812 13 222783 17 219338 22 225809 26 321865 
Q 205613 18 2197 18 225753 23 25472 


= 


une ë Š = = = EA SS 


ES 


w 
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158 
à "wi directed in specimen problems, for 
dar to be used with Table II, as Garg T asce 
y Calendar nd day corresponding to any solar date, lunar tithi, nakshatra, — TN 
4o cL ts bs S és Ba 8 AE Aa 2 EE x 
i.: 53 5B G, 83 A 23 Gu po Z g5 ig mg Š qg 3. 83 o: i 
si^ Pt da ui fo Z Ga 8 S3 8 44 SR de 8 ds s3 Be 5 s $ ü 
$z P ode X o ac S > E = x ^ SS ER RK 
pes 3a of > dt a aa > SE E os 3 ag = 35 EN EK KI 4 FEM 
SEBES diría docs d t gabe i 
— ŠE 
Vaigakha. Ashüdha-cont. Bhadrapada—cont. Karttika—cont. Panshamcont ' 
` H 9673 6 9858 128 9502 11 18732 192 ‘9332 1 0'051 256 ‘916; 
VS 3 1969 $5 9516 710842 129 9316 12 19710 193 ue 2 1035 257 2005 8 3925 3 
2-950 `3 2953 G66 9300 811827 130 9189 13 20700 nae e Si 3 2020 258 85:8 g 190% 3 
Qua 4 3937 ' 67 9x03 913811 131 9033 1421685 195 & 3001 259 -8692 9j 3 
ZE 5 4931 G8 001; 10 13795 132 85/0 1522669 196 5706 5 3988 260-8535 10 1,08 2 
B 908. 6 5906. 69-8501 1114780 133 8720 1 23654 197 '8549 5 $973 261 8379 11 ae 9M 
6-8904- 7 6890 708734 12 15764 134 8563 Z 25638 198 ‘8393 $957 262 829 12 14. 6 
9 ans 8 7875 ` 71 8578 1316719 135 8107 325622 199 5236 8 6911 263 -s068 13 iga H 
8 8593 9 S859 72-5121 1417738 136 8261 4 20607 200:8080 9 7926 264 là 1585 inu 
9 8455 10 9843 73-9905 15 18717 137 58004 5 0036 201 7921 10 8910 265 7755 15 j;. 
10 5279 11 10827 74-8108 1 19702 138 7938 G 1021 202 7767 11 989i WE 
11 ‘8122 12 11812 75-7952 2 90080 139 07781 7 2005 203 7611 12 10879 
7966 1812797 76-7795 Š 2L670 140 7625 8 2939 204 7454 18 11'863 Mà 
12780 1413781 77 7089 4 92655 141 7408 9 3974 205 7298 14 12848 agha, 
4 “ 
121052 1814705 78 7499 528639 142 5812 10 4958 206 7141 15 18'832 266 -7597 1 18708 8 
19180 E1024 SONO 725608 144 6009 12 6097 205 a) 2 wera SN 
6 7310 ` 2 16-784 : 50608 1 9 E 2 
17 -7183 Suns 31 7018 320592 145 6843 13 7911 Margagirsha. ; 
8.7027 418703 82.68 002 1 8'896 
ea Gp gn ie TT me 
20 “6714 ; SEH 1 
21-0057 721658 85-0387 12 2975 ; 209 :6672 
$9 Gu 9:04 87 0412 e | ST esa 5 
. o : 359 5 
JG BE EE TET EE 
26 ‘5775 12 26577 3 150 -6060 3 12833 214-5889 & ! 
27 ‘8619 13 0007 Sravana. 151 "5004 413817 215 5733 9 22691 279 :5562 14 4010 348: 
28 516214 0992 t 152 ‘5747 5 14802 216 :5576 "10 23'675 280 5406 15 495 34 
29 -5306 15 1970 89 5761 1 6912 4153 5501 .6 15786 217 5420 11 24660 281 5219 1 5979 345 
90 5665 2 7897 1545134 716770 218 5204 12 25044 282 ams 2 098 34 
— 91:548 .3 8881 155 5278 317755 219 5107 13 26628 283 407 3 798 MI 
yesht ga Soen —— 156 de 9 18739 320 em 14 0'058 CE "4780 4 sm i 
5 ; 4965 10 197 "A794 r 624 ; 
EH 4998 ^ ee Hed E 158 4808 11 20708 222 4085 1 2057 286 445; 6 10001 e 
324366 3 49:9 OG oe 713818 159 4052 12 21692 223:4181 2 3011 Ser ou 71188 SHE 
$3 400 1 131 99 ipod rs 160 4405 13 32676 RUE 4325 3 3996 288 3154 air M 
ss 6 $8055 98-4551 -10 15771 162 4182 15 pret 226 401 $ Zoe 290 3841 10 14839 3846 
36 4210 7 $806 100 4o, 1116756 168 4026 1 35030 227-3855 6 6949 291 :3685 111599 p 
374054 8 9861 101-389 ig 52. 104 3900 2 20014 228 3009 7 7933 292 3528 12 1090 "17 
38 3898 910855 102-3727 1, 15/2» 165 3713 3 0044 229 3542 8 8917 293 3372 19 H7 "| 
39 3741 1011819 103 3571 ls poe, 199 2558 4 10:8 230 3380 9 9902 294 3215 14 187 et 
40.9595 11 12804 104-3114 3 Leg 194 2800 5 2012 231 3229 10 10886 295 -3059 15 ko 
45 sm EE 208 328 garea 169 9067 7 soi 233 210 13 E re 
: "778 : : d 2910 12 128 i. 
43 -3115 14 15757 106 CE 4 3 170 2081 8 4965 234 2760 13 13:839 Phalguna Sg 
“44 2959 16 16741 108-2788 525615 LoL 3774 9 5950 295 2004 14 14824 at 3802 
45:2800 117726 109-2 ° 172 :2618 10 6934 236 244; 15 15808 296 2002 12 j 
46 2645 218710 110 355 9, 0599 173 2680 11 7918 297-3140 21175 29: 
47 -2489 3 19694 111 -2319 8 0029 174 ‘9305 1 8:908 298 +2589 g 2l Fg ] 
48 - 4 20:679 112 2168 8 1013 175 "2148 13 9:887 Pa sha 299 -9488 4 288] Sai 
49 2176 5 21-683 113 2000 19 LoS 176 199214 10'872 — 300 -2277 5 2838 Së 
50 :2020 6 22647 114 1849 14 SIE 177 1895 15 11'856 20 gi gi 
3 11 3 6 237 '2291 116792 301 21 ok 
Sa mo AE aie 10 ig om gee als aa SE NE 
355 ? 13 i93 zc EI 1978 3 18761 : «003 Zant 
53 11651 9 25600 117 -1330 14. 692. ; Karttika, 240 :1821 419745 304 ‘1651 9 Zog gi 
85 1238 in 26585 118 1238 15 7-904 178 241-1605 5320730 305 1494 10 SE 
t 0-015 1679 112840 242. 6:1338 1) ag äi 
825 243 - . 3181 19 Ç 
SI 10512 1993 Bhādrapada, — 190 1808 410 aes ds Gen. 3985 1085 5 so zc) 
59 0612 15 3952 119: 182 -105 3 245 1039 925667 309 0867 J. gail eg - 
1007 1 8895 393 1053 516778 246 0852 10 25651 310 0712 15 gi eg 
: “0896 : M T G 
ug Les 23 deve Pu HAY wmo H nes SIDA š EE 
vds 22-0598 4 1L84] ‘0584 8 19731 249 041 -0242 gei 
; . 3 13 1050 313 02 0908 
go ous 1 AA AA S1 me I 
0299. 2 5921 125 -0128 188 ‘0114 11 99. "0108 15 8019 ms 6 li 
62-0142 3 6905 126. 714704 188 -gogg 14 2:094 251 -9044 1 4003 315 9/79 y s8 ai 
G2 -9986 4 Co 126.915 11577 189 geg ig 21008 202 0787 ,2 4987 316 2817 g 488 gl 
63 9829 5 8874 127-9059 70 20783 190 9845 1425.72 258 9631 '3 6972 S17 940 g 595 a 
0 17747 : 26637 254.. ! 9304 2 16815 
191 9458 15 26 9474 4 6986 318 40 16 
26621 255 9318 5 7-940 319 ‘9147 | 
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| ` BRAHMA SIDDHANTA AND SIDDHÁNTA 


BRAHMA SIDDHANTA AND SIDDHAN 
This eye-tablo alone will cnable any ono to solvo cor 
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Ges SIROMANI EYE-TABLE~Specimen problems. 


reotly, to four pl 
LINE dates, nakshatras or week days, for 1,600 years, io, from A.D. 400 to A D. 9Í decimals of a day and by a single working, any problom in 
a, AX qo by tho — [o OM blia or equations aro given 14 fap’ 2000 by tho Brahma Siddhünta and from A.D 900 to ALD. 
i e-table—seo noxt page he endi p of decimals in the Unabridged Places of decimals in tho abridged sections e to i of the 
| Ye Tha computation of the ending momont, whother of 8 tithi or of Bee sections e to i of the samo table pages 187 to 195 below. 
RES. ending moment, (2) to find tho anomal or anomalies f. a nakehatra or of a yoga, always coment : low. 
| § J| themonn li nd (4) to add togeth. 4 08 lor that moment 3 s aways prisos four processos; (L) to find 
34 omaly or anomalies, a ogether the moan ending momont and th » (3) to find the equatidn or equations corresponding to tho 
ae an Problem I.—Required to find the ending moment, by p, sche Sake nd the equation or equatfonn, 
E Ë — — EE TEE nta, of Ashidha, Sukfa 13, A.D. 484. Note atages (1) to (11). 
OM Commencomont of solar year. Ool. L, Days in solar yoar or Sun'g — — 
"Bi Lem Mee d981877 k | ms anomaly, Col, 2. Moon's anomaly. Col. 3. 
š ` E" years * on ‘70875 n | Jet new moon | 4:D- 400. .., 2470841 1 204106 m 
mi i Mar. (ass (4) | AIT your.} ap aaa v= + “80001 o | 1249597. 
; ^ LAD. is by itsolf, is a valuable piece of e L xia — (2) Er (2) (1st N.M.in S.Y). 
! 990. “mation, giving the English year. ç m. 
) air — gato mui fraction of day on which spor) (2 anom. months). 
} 322 J ee ticular Indian solar year between A.D. Ada for Ashagha now moon-- 690812 b uS (8) (Cs An. ot lat N.M. in &.Y.). 
; 3* ` Jee A.D. 2000 commenced, and it may |." 12 tithis Tn + Lass d bien 
e E 40 had, in a few aar from the oye- 961478 (4) "PS 5) 
i ono o yours. d 
I f tablo, for any , Ada sum of Q'a & C's ife — 047 (Qa equation) h (6) 
i i š 1 equs. -t "3641 (9) 9792 (' (7) 
te : , —— 1 
) í 96:51 O's eqn. for 96:15 d. (4) 
tages (1); (2), (3), (4), (5 19 Al Ce A 
E AA Es —— EK ee (6) 
Ss arrived at nnd then add (4), (9) and (1), y A.D. SES ... Mar. 173255 (1) Dë eqn. for 19792 d. 
Gr H as shown in column 2, Mar. 1198374 (10) OG) MEE E "4107 e (8) 
aaa) |——— ———— = Sum of ©'s and ¢’s eqns. + ‘8641 (9) 
| KLS The 98rd day from March 1 is, by eyc-table, Juno 1; — q — the 113th day from March 1 is, by cyo-table, Juno 21. 
/ 


the woek day of 21 Juno, A.D. 484, we have, by eye iabl j 2 21— 
— — .. oid Bu of — and 15 pelis. KE EH 
.. Tithi ended on Thursday 21 June, A.D. 484, at 5 i Ç — 
i (Ds ech in Introduotion | to Ties Gupta Inscription: Ge gha Hina 15 palas after mean sunriso, which is identical with 
Tod -~ ee the the ending moment by Siddhdnta Siromani of the same tithi. J $ 
Tho process and details are the same as those given in oxamplo | for a tithi by Healing SE a Yl r, 

different as will bo scen from the cye-iable, (2) o and p present minuto dilferonces, also explained in tho cyo-iable ns 3) 1 slightly 
anomaly in days has to be diminished by the following quantities, before finding out tho equation, For each Kali cont S W h re 
line below, make tho Seel deduction from Q^ An. showa la tho second line ;— TF century in the firat 

- .. K.X. 8000, d , 1 d d ] ` , , 4000, 4100, 4200 4300, 4400, 4500 
(008,776, — T0, 81, —85, 68, —91, —91,—97,- 100, 103, 109, 109, 8. 1 Sa DT ei, 0000 


For K.Y. 3585 == A.D. 484, we deduot "90 day from sun's anomaly, according to tho above table. days. 
The working for a Siddhünta Siromani tithi is as follows:— 


Commencement of solar year. Coll. . C's anomaly. Col. 2. e 


= 26; 26, divided by 7, leaves remainder 5 = 


ch 


GE 
EE e e 


€ . Ce anomaly. Col. 3, 

S | [AD.400 .. 1.  .. Mar. 166112 k |. 247918 1 | 203380 m š 
4 pi qnom — x — n : 05072 o | 184971 p 

SC, (Lë oqn: for 967i d, ” — Œ . j 25:90 (2)| Sie Gei +p+(2)] 
| Ji ie. od SCH Ce {W * ` | —55:110 (2 anom. months) 
857 | [Cs eqn, for 198184.) ... — -0488h (5) $953 (9) (Cs An. at 1st N.M. S.Y.) 
auc m ae SH SE e — AUC 11-812 d 
me Aor K.Y. 8500 to 3600 aoc. to| Add for Áshüdha now moon ... 590612 b TATA T7 — 

SC | iadonta Siromani. Seo note supra, —— |4ddforlàtthis — .«  .. eg d | WSBK o +a) Cs — 

d [seq for 19774d. —— e 962024 (4) EE h (8)] à 

aui CODschdcu =+ *4106'e (7) Ada (2), b and d 962024 (4) 19771 (6) 

98 4dd(5)und(7) ..-L-3087(8) .. «Cem .. 1,3087 (8) [roro how sta 

1 m e $ ges (1), (2), (S), (4), (5),! 

S in tran D | cacy Cn c. 

CR 4dà (4), (8) and (1) .. Mar. 1188890 (9) || De Eh (&) and (8), as 
gu. Result (9), Mor. 1198890, roduced to day of month, ghatikas and palas, becomes Thursday (j) June 21, q 53 ghatikas, 21. 
| ZS afte * SE wale idontical With Mr. Dikehit's result in Introduction to Fleet’s Gupta Inscriptions, p. 197 ... "... (10) 
| sg — TIL—Reguired thé ending moment by Brahma Sid@hénta of No. 17 Anurddhé Nakshatra in Junc, A.D. 484. Stages of work I to IV 
^ j gk abite ER yr 
Ly 
Ei . Y Days. Cs Anom. days. 
| si; | Ashiga now moon, A.D, 484 (Table II, p. 218, and footnote) ese eae | June. 968 i <n) K8) + o] 
SÉ | Shortost interval = ridhi Nakshatra we m | +1053Ss + 1053 s 

ni | Nak. rva from Ashidha, new moon to No. 17 Anur i Na Gang 02 (a) .| + 32 T2733 (1). 

m ke — tion for A.D. 484-85 js that corresponding to 2527 = 084 ($) minus 02 (u) ETT QID 1887 (XI) 

n d C5 Nakah. eqn. for Anom. d 1882 (LI) days,is m m mem Juno 20:86 (IV) 


co coc. 
T E EY 


li x. .. = Daya. @'s Anom. OE Cs Anom. days. 
Ashügha new ,: ..| June 9°66 3538 (2 407 (3) 
2l new moon, A.D. 484 (Table II, p. 218, and footnote) ` — «e + 59:06 b 395 c 


. 057 v . 1097 v 
Ttost intorval from Ashi Saklaw «| +1057 - +1 
d m Ashidha new moon to No. 24 Yoga Sukla v 

Sege for A.D. 484-85 is that corresponding to an argamont of 24 O(A) + 080¢A) |+ osca) 


Y" ion O68 qw minus 04 x dey o e ome oe — 1918 d 
n gel - 3:50 
5 o Se equation (i) for 95:40 d. + ‘34 (Ca eqn.) d. — + ‘040.2 ref fad a 3» Gi Yoga equation. 
m o; AEN equation for 19:33 days (D) is + 84 d. =+ `94 d. g. d +38 (E) 1932(D) ` 
CBS 'Sun'g and moon'g yoga equations i+g= + "38 (F) Q 6 ; 


3 | n ndi :91 = 13 ghatikas (x) alter mean sunrise on Thursday (j) 21 June, 
AD ao g , = 21:21 g d x 
d | = E SO ent GE Yoga No. 24 Ben (BD GEM P Ae Digitized by eGangotri 
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BRAHM 


All the figures, 


ragis and ©’s Long. at commencemont. 


z Order of signs of zodiac or 


Bengal solar month ` e 
Tamil and Malayalam solar months ; 
Tamil solar months ..  » 

a Moment of sankranti in d 


n 
English dato corresponding 
Lunar month: each month commences 


b Increase in days, (J) of lunar months, 
of Ce An, when interval between Masha, sa 


yr. is 0'00 day. 


d Tithi equivalent in days 


‘00 


++ tl ++ +4 


+'178 4:175 +'17 


359 116 ^8 98 29 84 à 38 42 47 5 64 68 
35L 344 a 328 332 oo 307 302 308 204 291 287 284 280 d 34 déi 
i For yogas.—Sun’s tion —' 5 274 30 Sr 
A hase equation 208 = 183 715 14-13 —18 —11 10 09 —08 —07 —06 -05 -0H 
in da x 35 40 45 49 64 68 @ ël 
in days of solar year 85582 — 350 813 3831 323 316 310 306 300 296 291 287 a a! 
j Perpetual almanac for European calendar. i Centuries | 
— Ee means sreok-day, Sunday being 1, Monday 2, eto.] A DW a P 
aan 8101 ss s S 589 Deeg NB. years d H8 was š d 
9401 = ou o mad EFE H 
Centuries | 1601 1701 Ta e A mr positive thus: 44 8 BIO os 
. 901 1001 Lior 190 2001 3101 2201 B.C. is 57th year Brahma Siddhants 
201 sol wm wei i. of century begin- 
01 601 701 801 ning with 101 EA HE SI 
1 101 B,C.—nee page 14 0 3102 Feb.15 ‘62708 Zi 
of the Text, e i s Feb, 16 “08668 
W.B—Old Beni 100 na 
Centuries $00 400 300 200 100 cenged in costi. 3501 400 Mar. 18 Sa Sg 
A.D. 0 nental countries 3001500 NRA, m "30427 21287 
old style. | 1200 1100 1000 900° 800 709 600 (exo Russia) on Zi 600 Marg dog Wë 
1700 1600 1500 1400 4-10-1582 “and "ip 99177 UR 
1300 + | New Style began 8901 800 Mar. H PES mq; 
Conturies `( (100 Ç on 16-10-1582, 10 rit ei —— eg WË 
A.D. [ 0) 1900 — 180 1700 daya being drop- 4201 1100 Mar, 23 gy, 
newstyle. | 2000 2300 2206 2300 Kingdom — 4801 1200 Min z pd SÉ Së 
2 3 , 4401 1800 Mar. (HE 
— SH 4501 1400 Mar. 25 — SÉ 
1 2 being dropped.” 4601 1500 Mar. 25. oiy pail 
3 4 5 67 . 4701 1600 Mar. 26 14265 yoii 
"1 3 3 r0 2 2 11700 M $8855 id 
3 j7 2559... os 8 3 4 5 67x0 4 1900 Ap. 9 iP ipM 
8 z 13 [IT] l0 11 SC eee 62 53 54 55 4901 1800 Apr «97802 1 x € 
13 14 1 57 . 56 1 
bli 1 16 m 1 1 RUGS 89 c 60) eis tag Oe 1900 Apr. J 
š * 3l 23 33 e d d geg. Siddhante 
ng zo 24 3 30 27 5. 38 RO s UTS. 73 B.C. x 
= 30 a .. 32 33 74 75 0 3102 Fob. 15 
e |35 .. 36 37 34 76 77 78 79 1 8101 Feb. 16 
O |4 G 4 4 a "n ya 85 e ja 82 83 .. 84 A.D. 
La 4 .. d G gp og o .. Qu. gp 88 89 10 soL 400 Mano 
98 97 98 99 94 95 ... 4001 900 Mar? 
H Ordin 1 2 3 4 € o 41011000 Mar. 2 
ary years, Aug, 5 67 4201 1100 Mar. 
$ ug. Feb, June g or 0 28 
3 Sé qub May ' ‘aol 1300 Mar 2 
Deo, jul : > 
A Utwap years: .., pa, "77 "4 SE ee CHE 
[Hcample, — To find ur Ten e, 4601 16 e 
‘Add iweek-dny of 96 ave 4701 1600 Mar. 
4 + 6 +5 + 30 and divido mo" deeg "o 4801 1700 Mor 37 
otal ál by 7 4901 1800 Apr 
CC-0. Jangamwadi,Mat by demain ec y Gepgotri 5001 1900 Apr n 


'01 ‘02 ‘03 


—- 18°78 18°68 19°58 18:49 18'80 13'29 18:20 
1978 18°87 1997 14°07 14°16 14°26 14°36 
97°55 27414 27°32 2720 27°09 26°97 26°85 
oxo 012 O25 037 050 O62 076 
13:78 18°67 13:57 18°46 18°36 13:25 1815 
18°78 13°88 1398 14°09 1419 14°30 140 
27:55 27°48 27°31 27:18 27°06 26°93 2681 


000 O18 027 040 053 007 080 
18:78 13°66 13:55 18°44 1832 13°21 13°0u 
18:78 13:89 1400 1412 14°28 14°35 1446 
9755 27°42 27:29 27:16 2702 2089 2076 


ays of solar 


” 
to each sankrünti (A.D. 1900) 


04 
ooo 012 024 035 046. 058 070 082 094 


pag +°15 +°14 413 +°12 +°11 +°10 +'09 +'08 +'07 +°06 «05 4:04 +'03 +02:01 


A SIDDHANTA AND SIDDHANTA SIROMANI EYE-TABLE 


s EYE-TABLE FOR h 
NOTE.—The different sections of this Table are lettered = d 
except where otherwise indicated, represent days an 
1.0 3. 39 
Vaisikha bes 
Mésha Vrishabha 
Chittirai Vaigü$i 
00 309316 
00 309109 
Aprell — May 12 


also names of risis 


P year, and decimals of a day (Br. Sii) za 
(Sid. Sizom.) ` 


» 


before sankr&nti noted in nezé column — ... 


M. in sol. " 


(3) of sun'sanomaly — .- 
nk. and lst N. 


Tithi equivalents h ty i 
1°9687 à 


1 
'9843 


E EE "ai 16 i7 
| 157496 16:7340 177189 


e, £, g Moon’s equation of the centre and moon’s ano 
07 -08 ‘09 ‘10 ‘11 ‘12 13 14 Ap 4g wa 

106 117 129 142. 153 166 179 192 ‘18 
18-10 18°00 12:00 12°80 12°70 12°60 1250 12:49 12:29 1949 yore 21 
1445 14:55 1465 14°75 14°85 14°95 15°05 15°16 15:26 TT 
96°74 26:62 26'50 26:88 96:20 2014 26:02 2589 25°77 
0:87 100 113 126 139 L'02 165 179 192 
18°04 1294 1988 12°72 12°61 12°50 12:38 12:27 12:15 
1451 1402 14°73 14°84 1495 15°06 15:17 15:29 15:40 
96:08 26°55 26:42 20:20 26:16 2603 2590 25°77 2563 
091: 107 121 135 149 1:03 178 192 206 
n — ker as 12'51 12°88 12:26 12:14 12°01 
457 14°69 14°81 14:08 15°04 1517 15°29 15°42 16:54 15° | 
26:62 26:48 20:84 26:20 26°07 25:02 25°78 2564 25:49 3535 252 ri "i 


h For Tithis. Sun's equation of the centre and sun’s anomaly in days of th; 


29531 


05 ‘06 


221 9236 95 
11°89 1176 yA di 
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br | “TABLE 167 
m ANTA SIROMANI. 

ag 3IDDHÁANTA Š : 

ua! } ge in which they are to be used is shown in the : 


vi cg 120° ...150? .7...180* 8... 21 9... 240? 10 peso — under a, k, 1, m, o, p. 
Z t Zen ^ z 11...300° ..330° 
Ru) phadrapada —— RE — Pausha Mügha ` — pes 
K Simbo — god Tišohika — Dhanus Makara — Kumbha Mt — j 
š ! um Purattüsi Aippasi * Kürttigai Mürga]i Tai Müsi P. * 
PA E > 9 186°9415 : y i anguni 
Si 1984471 da 1860083 — — . spud 7 0599 80i 
m men GE WA NA — SE 2757160 — 3051633 — 3349385 365:2584 
| 1 P - C] » 4 Ji hd 
(Bš Aug. 1 6) Jivina (7) Karttika (8) Margafirsha (9. 7 an, 12 Fcb, 10 Maroh 12 
E 9 
LE phidropada D ) gafirsha (9) Pausha (10) Magha (11) Phalguna (12) Ohaitra (13) Chaitra when 
Hisi "uns 147-0530 177-1835 200-7141 236-2447 WEE 
i 118 9'580 11-856 TE, : 2867753 295'3059 3218365 3643070 
* 7904 = ; 18805 1784. ` 19760 21736 23'712 
n jmals of a day, and moon's anomalistio months. 
decimal Moon’s anomalistic months. 
— Gei ees yers s8203 ones 105579 Vie 127966 inn e I — — days. 
^ sa E * 2 bad ne is Eus 147653 2 months = 55'1090 days. 
Mt äi. 21-0568 220401 296245 246088 265932 205775 275619 a 995000 ree mme etu 
u in| :mals of a day. (*The signs — and +are to be applied to the equation in hea ; 
, ai decimal og zo “25 ‘26 '27 28 29 30 i YY typo and not to the anomaly.) 
s Hi WA 262 00 310 325 340 Sa $7] st; SA 82 -33 34 ee SO S7 38 39 -40 -41 
en Zi ZE 11:41 11-29 1117 11°05 10-02 1079 1008 1031 1003 1020108 EE 525 Sae 584 023 670 
7 285 1002 1614 16:26 16:83 1651 1604 1677 16:90 17.02 Juno 1738 17-52 179 17287 ee ere am 154 1939-783 e For 
(pen S501 2487 2473 24°59 2445 2430 2415 2400 2985 2308 295] zawa 28'15 22°96 2276 29°55 22-39 9203 21-74 31:33 3079 J Heus. 
Lk: gyo 291 $00 3:22 338 354 FTL 3589 407 427 448 469 Ae 515 546 579 616 es 
IR: ug 1130 11:17 11°04 10°90 10°76 1081 1045 1028 1011 992 973 919 E VOL 871 $36 772 
E: 1612 1625 1638 16:52 16:66 1680 1695 1711 17-27 17-45 17:88 1798 1803 1924 1854 1885 1919 1984 £ For nakshatras, 
Bai agra 2/04 2449 21:33 2417 21°01 2384 237 23:43 3939 2908 2987 22:65 zazi 22-00 21°76 21:39 20-73 ) 
m "4 391 349. $67 3:86 405 430 449 472 497 594 Gë 595 G 
Tu TEB 1107 10°92 1077 10'01 10°44 10°26 10°07 987 965 942 918 Si $:50 729 E 
llit! 19341049 1603 1679 1695 1711 17:29 1748 17°68 17°90 18-13 1838 18°69 19°05 19:57 f E For yogas. 
MEL 2457 2441 24:24 2406 2088 28°70 2950 29:20 2307 22:83 22-58 22:31 3198 Se 2108 
f thy f year and decimals of a day. (Tho anomalies are entered in ordina 


Geos OPER ry type and tho equations, with appropriato signs, in heavy typo.) 
—01-:02 —'03 —:04 —'05— 06 —'07—:08 —:09 —-10 —11-:12 —13 -14 —15-16 —17 — 75 —* 
8 88 91 94 98 101 105 108 112 116 120 124 129 * 139 3148 155 Bi Me 
261 257 254 251 247 244 240 237 933 999 225 22) 216 211 206 199 191 184 176 
- 02-01 —'00 + ‘Ol +'02 + OS +'04 + -05 4:06 4:07 +-08 *'09 +910 + :11 + 12 + '13 4:14 4°15 + 53 +- 
Là T7 en — 85 — 50 — 93 96 100 104 109 113 ' Ii8 152 iss 19 19 nT 15 eU ie 
271 268 26386 260 256 252 248 244 240 236 932 297 929 217 212 205 197 185 178 172:4 


Odd years. : 
} KE SS Base Sagas EB. Ses, Sage BE, BAS, 
i it | Zi Së: SB PP HE Si Er Pu 
Ë SH 8. g es 8 > së Së > $ . ES ss X 
E E ek KK —— WAR EST^RSR = zaa EesHen ZF = : 
"MI n 1 p n 9 p p 
cT 1 25844 1868913 70193 35 104531 269672 2632904 69 83219 1628488 7:9770 
J 4 2 ‘51687 774768 140987 86 -30375 2123584 — 57852 70 109063 539313 25-0963 
mm: S  -77681 2638681 211480 37 ‘56219 1041410 128346 71 131900 2403256 ^ 45211 
i D 4 03375 — 1549035 — 0'6428 S8 -82U63 29:08552 198839 72 “60750 1914111 115705 
S 29219 460390 76921 39 107906 1819301  20:9332 73 86594 224985 86198 
—J G 55062. 23:24303 147415 40 33750 “30001 — G'4280 74 112448 2088878  25:6691 
"I ` 7 80906 12°35158 — 21:7908 41 ‘69594 2593074 134773 75 138281 999738 51639 
ais ` 8 -06750 146012 12856 42 85488 1501520 205267 - 76 ‘84125 2869046 122138 
ect "32594 — 2000025 — 83349 43 111281 415084 275760 77 89909 1774501 19°2626 
ei 10 -58435 M20789 103843 44. 37125 2279596 70708 78. 115813 685355 263119 
d 11  :84981 27'84608 22-4336 45 62969 1190151 141202 79 1741656 2549308 58067 ` 
à 12  -10125 1695548 ^ 1:9984 46  -89813 1013086 3211695 80 67500 1480123 1238581 
S 13 335909 606102 — $9778 47 114056 1505219 282189 81 93344 370978 ` 19:904 
in 1⁄2 -61813 2470315 160771 48 ‘40500 876074 77136 82 19188 2234890 269518 


15 87656 1381170 2% 49 -66344 2739087 147630 33. 45081 1145745 6-495 

16 ung. Cremas aes — 89 iis ipe dial DA 405 SeOL 154989 

17 -39844 21559397 96206 51 118031 561696 13071 85 pee TERPS e 

18 --65188 1666792 16-6699 52 48875 2425608 83565 85 — 265281 7-988 
'94031 2930705 237192 53 69719 13:36464 154008 .87 1 "AD dt? ` lee 

20  -16875 1841500 833140 54. -95503 9247318 224551 88 742 516990 21-1816 
42719 T-52415 102684 .55 141406 2111931 19499 89 eee 2880008 Em 

"68508 2616327 17-3137 56 “47250 1022080 899088 à 90 I 1991758 — 749 

34400 1527182 243620 67 “3094 288699 100490 — 91 (ae, 202813 que š 

24 -20250 — 439037 3-3568 58 98988 1796554 230979 aa 103169 2000525 diane 
"46094 — 23:01950 19-9062 B9; 124701 Torsi see RISE oe 18286 

see reesen Si 20409 — KISA 95 155156 2841293 egen 

Si dë dus ga ma rom mi Se que R. 

"7 Gt "au mums wmm Sa P 

10186 1678194 266476 es a 1949806 -248835 100 ‘25814 348625 160701 

Love 2447062 12:1918 er pier Ud 109576 

5 7 13:58817 19:2411 : S ;gahi i slight] he inorense boin 

QUT. Sidahanta S; s for Brahma Siddbünta. o is very slightly more, the increase boing 

0000]: romani, odd years, n is the samo a imilarly p for Siddbinta Siromani odd years decreases by "00002 

d Some Tor every year, total inoreaso of © for 100 yrs, = "00187. Similarly p 

; Year; total decronge of p for 100 yrs.—'002.  - l Bis 

* CC-0. Jangamwadi Math Collection. Digitized by eGangotri 


= 


BRAHMA SIDDHANTA AND SIDDHANTA SIROMANI EYE-TABLg 


CC-0. Jangamwadi Math Collection. Digitized by eGangotri 


168 
I EMO MESES Eel Wl NNI . 
: „l Mayl Junel Julyl Aug. op. ct. Ov. l Dec, 
ICI AN UN ag 198 916 "ae qu — E 1 
SI 
i et 737 4 5 @ T £8 9 x 
x Ghatiket dy. 0167 0383 "0500 0667 o e eti "8:9 500 dei T Ae 
iks .. 31 32 33 34 35 , 38 39 4 : 
habe! day. S197 -B383 5500 “5867 5833 6000 ge 6833 -6500 St Ai Ps 
Palas Set 2 3 4 5 6 7 8 9 10 49 “7009 
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198 TABLE I—(iii) TO (v); NAMES oF MONTHS AND TITRIS 
TABLE I (iii). 
Months. 
Surya siddhanta. . š ? 
o gH a B.A DCS $524 ^ "25 - Any, | 
34 H š Së 47.8 š sj Six ToC 
See * š 2g 5798 gated Bud e A 
S 88 = D ad Son WE EEEE 9 LEE se si 
g - d os en Pee ` BA — u 
vag fas E 55 SASHA 2 985 HA su 
3 nea = ECG EE EX: SE sme SE 923 E 
EE BAR E 38 geese ERAI SSES 28 Mag 
a A E = A = A = R si? d 
& ` š 
Masha Vaisükha ... Chittirai 30-03528 * ° ere 
(Mal. | "8 Soso, 
Lote Jyeshtha .. Vaieëg  ... 81:42098 3003528 29-58059 1'976 2 55:1092 f 
(Mal. "Tir , : Moun 
we, Ashüjha ... Ani e. 8SU64472 — 0935555 — 5000117 3952 3 826835. ger 
Karkataka... Srivana ... Adi s. 8147528 9400028 8359178 5928 4 110-2184 we š 
m 
Sithha Bhadrapada. Avani ` — 8101861 — 12547555 118'12235 ` 7904 5 137-7739 — | 
Kanyü ` — Aévina Persii e 3041138 — 18640417 — 14765203 9880 6 1053270 es | 
Tula s. Kürtiko .. Āippasi .., 2989383 — 18609685 — 17718353 11:858 7 ` 1928829 99-0935 a 
Vriíchika .. Margasirsho, Kirttigai ... 2949027 21082888 20071411 — 18832 8 2904308 29 80981 1 
Dhanus `.. Pausha Margali 2931777 — 34031916 28624170 — 15808 9 2479914 2999555 |. 
Makara... Mügha ^... Tai 2044805 — 3756391 — 20577529 — 17784 10 275:5460 304580005 al 
Kumbha ... Philguna .. Madi — ... 2982027 8305-08499  29580588 19760 11 3051000 2980889 >| 
Mia  ... Ohaitra n. Patiguni 3085348 — 33490537 — 82183647 21736 12 330-6552 30839015 Í 
36525876 — 35486705 — 29712 18 3589008 
383:80704 25-688 
TABLE I (iv). (See p. 30 of Text) 
Limits of Adhika months. Limits of Kshaya mul 
Before, Before. After. Beforo. Affe 
Veifükha .. 140469 Bhüdrapads ° 884122 * E - Margaéirsha 100748 
Jyeshtha .. 330498 Afvina... |. — 9-76201 Phillguna ... 977912 1906880 | Pausha ..  .. 9908 
Ashagha .. 540851 Karttika — — 1021476 Chaitra .., 10:06880 1089170 | Magha — m STMI 
Srivana .., 735820 `. — * SZ : | m 
TABLE I(v) 
Tithis. 
Duration Names of D : | 
uration Names of 
— tithis, of tithis, tithis. 
E i Days. - 
M A Sukta — a. 1574900 . 1 . Krishna Prabhama. ` 
295808 3 Do Titia 1673400 . 2 Do. Dvitiya. : 
803741 4 Do. Chat, rihi 1771885 3 No. T " 
492176 — B Do. Panchami’ 1870270 & Do. Chaturthi; 
590612 6 Do hashthi 19-08700 5 Do. Panchami. 
689047 7 Do. Saptami 200714] © Do, Bhashthi. 
787482 8 Do. Ae 2160070 — 7 Do, Saptami. 
88598 — 9 Do. Navami 276402 5 Do, Anhtami. 
994958 10 Do. Dagon” 2360447 9 Do, Navami. 
1082788 11 Do. Ekidadj. 2460882 10 Do, Dalami: 
1181223 12 Do. py 2559818 11 Do. Ekadati. 
' 1279659 13, Do. Tra odadi 2657703 12 Do, Dvadaéi. | 
1878004 14' Do Gs 2750188 13 Do, Trayédaéi. . 
1476529 15 28:54623 1% Do. Chatardafi. 
É 15 Amiyasya. 
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1 Aévinl "T = Days. 
2 Bharat E 2:02383 Savin - 1'01191 Daya. 
3 Kriutikü (Tam. Kirat- — 303574 Agni — ” — l8U87 Te 1 Vishkamba, 09 
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4 inl xn an "04765 im Aynehmat ... ` 
5 Mrigasiras — 505957 prajapati TO e o ° Suen TUM 
irugasivam). on "05 ° A 
6 Ardrà (Tam. Arudri 607148 Bag 956 50 obhana ... 470745 
or Tiruvadirai). ra eg 556552 55 s Atiganda 5-619904 
7 Punnrvesu ... am 708340 Aditi Sukarman ,., 059013 
8 Pushya (Tam. 809531 Bribaspati D 708339 TO 8 peat = 733192 
9 Ae >: (Tam. Ayil- 910723 Sarpan c 809531 $9 10 Ganda * pre 
yam). oe 860126 s 
10 Mighs (Tam. 103194 Pitarah 8 11 Yd .. — 10.36638 
Ë Magham). ~ 9901818 — oe ig Obama .. 1129787 
11 Parva-Phalgool(Tam., — 11313105 ` Bhapa lå Yoghata.... 12-23936 
Param). e 1062510 106 — 35 vim.  13ls085 
12 Uttara-Phnlguni 1214297 Arva aja ` 1412934 
EIS nue (Tam. Has 18 DM m. u me a6 guy 1508383 
tam). 16498 ` Süvitri 1915488 139 7 Vyatipita... — 16'00532 
14 Dies ) (Tam. 1416679  Tvashtri dee 19 Parisha = pun 
itbĩrai)· E V a Lë 7 
15 Sviti ` — wur 1537871 ` Ges : 140 20 Siva — 1889979 
16 vins (Bam. Visi- — 1019000 — Indrigni 7 uc Ip 2i Siddha .. — 1977128 
17 Anuridhi : š ; le: bya .. — 9071277 
Ape, Ce crm me — gau D SS Io Ze 
18 Jyeskthi Tam. ; RT 50578 
19 E (Tam. ` 1821445 Indra 1770849 we 5 Brahman... — 2559724 
ala (T am. Mülam). 1992030 Nirriti 26 I 
= >= ti ... w ndra ... ` 
dc d Mo EMILE 
21 = Uttara Ashiidha 4T. 1973232 19:5 
(Tam. Utürüdam) 125019 — Viamdóva > — 3126019 ` 316 
) Brah 
ga; é ranma, du 
rüvapa " o , Abhijit 
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24 Satabhish m 
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25 Porva-Bhad 3 i ; 
ag d E, 79708 enn mm wen 
ara-Bhü 3 : 
ay (Tem. Uttirettàdl) 26:30976 Sch: Bu- 2630075 263217 
evatl : a. 
s+ se 2782107 — Pushan .. — 32732107 275217 
TABLE I (vii). 
Karanas. 
Kimstughna ... 1, 
ava . 2, 9, 16, 28, 30, 37, 44, 51, | 58 = Sakuni. 
Balava š 
B ze 9, 10, 17, 24, 31, 88, 45, 52, | 59 = Naga, 
—— ze 4, 11, 18, 25, 32, 39, 46, S 60 = Chatushvada, 
we 5, 12, 19, 26, 33 
Gara es: 6, 13, 20, 27, 34, 41, 48, 55, 
Banija we 7, 14, 21, 28, 35, 42, 49, 58, 
eS — .8, 15; 23, 29, 36, 43, 60, 57, 
or le 
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4960 1916 1781 12A ‘0114 20:8090 91195 1859. 


4961 1917 1782 11A.:2702 9:4173 17:352 1860 


4962 1918 1783 11A :6289 28:0562 15'487 1861 
4983 1919 1784 11A 7877 171615 11°613 1862 


4964 1920 1785 12A :0464 0:2728 7-800 1863 


4965 1921 1786 11A °3052 249117 5933 1864. 
4966 1922 1787 ILA ‘5639 140200 2:091 1865 


4967 1928 1788 11A ‘8227 31283 25'303 1866 


4968 1921 1789 12A “0314 217672 23936 1867 
4969 1925 1790 114 ‘3402 108755 20093 1868 


4970 1928 1791 11A -5990 29:5144 18:226 1869 
4971 1927 1792 11A :8577 186297 14:384 1870 
4972 1928 1793 12A “1165 77310 10:541 1871 


4973 1929 1794 11A :3752 26-3698- 8674 1872 
4974 1930 1795 11A :6340 15/4/81 4831 1873 


4975 1931 1796 11A -3927 4:5864 0:989 1874 


* 4976 1932 1797 124 “1515 232254 907676 1875 
4977 1933 1708 ILA 4103 12:2836 22834 1876 


4978 1984 1799 114 °G690 1:4419 18:901 1877 
4979 1935 1800 11A :9278 20'0808 17:121 1878 
4980 1936.1801 12A -1805 91891 18:981 1879 


4951 1937 1802 11A 4453 278280 11415 1880 
4982 1938 1803 11A ‘7040 16-9363 7572 1881 


4983 1939 1804 114-9628 60446 3:729 1882 
4884 1940 1805 12A +2216 24-6835 1'862 1883 


4985 1941 1806 11A ‘4803 137918 25-574 1884 . 


4986 1942 1807 114 -7891 29008 21:732 1885 
4987 1948 1808 114 -9978 215890 19'885 1886 


4988 1944 1809 12A +2566 10°6478 16:022 1887. 


4989 1945 1810 11A :5153 29:2562 14-155 1888 
4950 1846 1811 11A :7741 18:3245 10'813 1889 


4991 1947 1812 19A "0898 7:5028 6-470 1890 


4992 1948 1818 12A :2010.26:1416 4603 1891 
4993 1919 1814 11A SE, 15:2499 0760 1892 


4994 1950 1815 Ila “8091 43592 24-479 1893 


4995 1951 1816 124 -0679 229071 22-605 1894. 
4996 1952 1817 124 -8266 12:1054 18763 1895 


4997 1958 1818 11A :5854 1:2187 14:990 1896 
4998 1954 1819 11A :8141 19:8520 19:053 1897 
4999 1955 1820 12A -1029 89609 9-210 1898 


5000 1956 1821 12A :3617 27:5998 7-314 1899 
5001 1957 1822 12A “6204 107081 5:504 1900 


5002 1958 1828 12A -8792 58164 27-915 1901 


5003 1959 1824 13A :1879 24-4553 25'349 1902 
5004 1900 1825 13A :3967 13:5636 91:508 1903 


5005 1961 1826 124 °6554 2:6719 17-663 1904 
5006 1962 1827 12A :9142 218107 15:796 1905 
5C07 1968 1828 19A “1729 101190 11:934 1906 


5008 1964 1829 13A "4817 29-0579 10:087 1907 
5009 1965 183) 12A ‘6905 18:1€62 6:214 1908 


5010 1966 1831 12A -9192 72715 2401 1909 
— 


5011 1967 1832 184 +2080 25:9134 Gaas 191 
5012 1968 1833 13A -4667 15-0217 94:918 1919 


8013 1969 1834 12A -7255 4:1300 20:104 1912 
5014 1970 1855 12A -9842 227689 18:537 1913 
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TABLE IV-M—EXPLANATORY NOTES 
corresponding to days of the Inaian Solar year, 
This table. will be found equally useful for Table IV-L and for 
- and V-B. H d . .. . . . ` 
-- 2. It shows, within a day or two, the English equivalent of the réckonin 
completed days of the Indian Solar year. d 


: Showing for each century A.D. the days of English calendar months ` 


Tables YA 


3. The heavy type. figures running: horizontally are the centuries A.D, Th 
. heavy type figures running vertically are days of the Indian Solar year, Only 
every fourth day of the Indian Solar year is shown in order to economize space, 
`. 4.: The century beginning with A.D. 1600 is shown twice, once to indicate the 
- reckoning in the United Kingdom where the new style was not adopted till A.D, 
1752, and again to indicate the reckoning in'continental countries which adopted 
_ the new style on 15th October A.D. 1589. . ` 


5. For odd years in a century use the figure given in the table for the nearest 


century year. Thus for 1 January A.D. 640, use the figure which corresponds to 


1 January A.D. 700, i.e., 986 days of the Indian Solar year. The year A.D. 600 
` does not appear in the table and A.D. 550 which appears there. was not so near to 
' A.D. 640 as A.D. 700 was. . | Meu TE 
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- Table V.A 


TABLE V-A.— EXPLANATORY. NOTE . 359 


ORY NOTE. 


Perpetual Planeta: 
| Be ler. "ab | y Almanac, 
. 8, For illustrations-of the use'of Table V-A in coni. ce i 
oon sd ili, Pages 98 fo 125, ange si el wig ry p 
8 8, The table is composed of two parts: colu 


m 0 the years 1, 2, 3, 4, ©, etc., up to 2005 in 


from 3102 B.C. and on page dp erus eck 
4, The years in column | of “lable V-A may be reckoned A 

any year B.C. or A.D. in which case the quantities in columns 9 to 4 uris from 

decreases of longitude for so many years reckoned bac ds. Foran example 

see page 108, paragraph 255, In Practice, however, as noted in paragraph 957 

page 103, much inconvenience will be avoided by reckoning the years in column 1 


one in paragraph 2:4, pages.118 and 119. 
5. Columns 5 to 9 and 11 to 15 of Table V-A 


ive the. years of th 
oycle (Table V-B) when each of the five planets Ma y 8 current 


6. In applying the current cycle (Table V-B) in any’ given case, care should 
be taken to see that the day of the Indian solar year is not varied, see remarks in 
paragraph 8 of the explanatory note to Table V. - Tt is for this reason that in 


the model problem of Rama’s horoscope, worked out on pages 1ik, 119 of this 
work, the day of the Indian solar year ‘Corresponding to Mesha Sukla navami is 


first ascertained in every case and entered in column 1 of the investigation tables 
on those pages, 


7. For very accurate work, allowance should be made for the cyclic variations 
tabled below, Thus if, we wish to know the position of the planet Jupiter on the 
Complete day of A.D. 634 (see paragraph 276, page-112 of the: text) and 

me Tables V-A and V-B for that purpose, we shall find that against A.D. 634. 
refers ‘us to A.D. 1844 for information regarding Jupiter’s places, 
rom Table. Vy p we find that Jupiter’s place on the 89th complete day of 


1 Table En (by taking proportional parts as directed in explanatory note to 


i h i iati the interval 
4 n Paragraph 5) was 840°9°. The cyclic variation for t d 
i 634 and aD 1844 or 1,210 years being — 2 x.:197 or — ‘394, we 


; Ki 4 from 340-9 and conclude that J upiters place on 89th complete day of 
E M 


in. wi .C., and search for 
Í oiher Table =A and then make a start again. with 1101 B C., and a 


000 years with the'help of Table V-A“ This is the plan followed in 


a Í ) usss r text of this 
Yak, ng for Rama’s horoscope—vide. section iii, Chapter V of Sé F : 
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860 TABLE V-A.—OYCLIC VARIATIONS 


TABLE V-A—Cyclic Variations, 


[N.B.—The signs givon below are for forward o 
yoles, For oyoleg 
rec 
reverse the sign + or —, ] konda backwards 


forward ^ Cyolio variation. 

yra. Analysis of ç ol 

Analysis.of period. Jolie variati 
Degroes. Years. Hore 
1 1914052 ` Degrees, 
79 41015 ^ 
363 x07 š 
37107 ... ... 284+79 tee see 
2099 - 37 wos Ox868—79=2i78-79 v $1015- 1908 = +107 
m ~10 == 
= —37 


2462 —96 .  .. 713637922541 219 
3954 1258  -  - 10*388—79—3690—79 7 $ gE LOL = 20, 
D UB U Ul 7 DELE FE ES e 
... .... ... coe ... : Ho 1 
6739 +008 — .. `... 437434998 m uo Je oT i ao ya EECH — +26 
7 775 = +'008 


N.B.—726, 1089, 1452, 1815, 2178, 2541, 2904, 3267 years are multi} 
ultiples of 363, 


1 +547603 Moroury. 
46 —10259 
263 +198 
309 +09544 
2439 F384 .. . : 
+ 3854 eve D 6 x 355 + 309 see . ` : 
3859 +0194 ..  .. 1013554300 . Z2 NO N) BBA 5490— +3854 
4214 -0721 4.  .. 19x855—46 NN i fe RK — 0194, 
= 0791 
N.B.—710, 1065 1420, 1775, 2130, 2485, 2840, 3195, 3550, 3905, 4260 
| aro multiples of 355, 
ites 30947 Jupiter. 
12 441602 2 
83 -1'1680 : 
S. = — — em 099 o $1002 11680 = 4300 
261 630 .. . 848 x 7 mo m 12902 1160 = "rag 
SEE 11804 m  . 201+83;or4x83+l3 n I x dodo 1 00, Gë 
Sao 2840 T) l2 MEPL or Tag L0 1. ⏑ 
se s BEE Ln. ue uc un + CI9TIA — “48294 — L 284 


949  —:28580 
3.B.—1210, 1815, 2420, 3025, 3630 years are multiples of 605 years, ` 


1554 —08868 ..  .. 19106944 .. a a. : , 
1898 —':5716 ..  .. 1815 +83; or 3605 en — — Bord 
ns —— 
E ere ——— 
STO! 908 ceig m 4x00 Q s 1⏑ noone 
3108 T32 x. ae 3x14 ee et wm — 17738 m 

-* ax see X 15544344 See cpm .. =" EA mon 
S713 01083 ..  .. Bt — + 01088 
MODI MBL uo m 3713+35 es d lee e ee 
4318 +2694 ..  .. 8x1554-344 eL aee — 26600 4-748394 = 421694 


1 3225189801 ienas 
8 +I518048 
ted MM 
_ 8 e 0 2x235 au Ee por iau 88972 s ; 
478 47 Ve ow 2x28548  .. an acc aei Pree +°7392 
713 + 3485 ..  .. 8x 28548) .,  .. sse as —1:169141:5186 = +3485 
. 948 — -0402 e &x235+8 o u ue as = 5588 + LÉIER — — "0402 
1418 --8196 ..  .. 6x23548 .. ` se 0.4 — = 28882 + 16186 = —:8196 
1426 + opp ..  .. 6x235+2x8 T — —2'3382 + 30372 = +°6990 
1896 _ 0904 - 0 3x948 * 3 0804 Š mic 
(OT JMOL .. 7 0. 2x9484285 .. 0 C .. L -0804— -3897 = — "4701 
2374 + -6588 ..  .. 2294844378... e Er a ZI Need 7899 = +°6588 : 
2844 — 120 ..  .. 3x948 An MO - 11206 : 
3792 108 S u (xg S ooo cmo ow CE 
= 9010 . a OX OER? A E Li ot come D200 


N.B.—1896, 2844, 3792, 4740, 5688 years are multiples of 948 years. 


1 122191001 T M. Saturn. 
59 +'926906 

265 —1938174 ` S 

324 -—1011588 i ` 

383 26009 — 

Hote-—766, 1149, 1532, 1915, 2298, 2681, 3064, 3447, 3830, 4219 are multiplet? 
2357 + 4187 6x838+59 .. _ " —-50824 9269 = +°4187 
2740 +'3340 a 7 x 383 +596... d = = —.5929 4-0269 = +'8340 
3123 +2493 8 x 8884-59 `... yA e * —':6776 + "9269 = Me 
9506 +'1636 9x388-459 ... SEN KS * — "7628 4.9260 = es 
3889 +:0803 10x 3883+59 ue  .. 13 —'8400 1.9260 = tgs 
4272 —:0048 — 743x888469.. .. .. .. —'9317 + 0269 = — 
€ . 
i 
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362. š TABLE V-A.—PFLANETS—YEARLY INCREASE OF MEAN I 
DE, 


if TABLE V-A. Em. 
H Yearly increase of mean longitude of Mars, Jupi 
I! : » Jupiter and Sa 
di : geocentric place of each planet with refe turn for 2005 y, 
A Years; also 3 noe to Tabl ars, als, 
H year A.D. Mars — Jup. Bat. Mars. Merc. Jap. Venus. Bat. ` ° VA, S Att 
li if reckoned š : EC. wy, d 
ja from 1 B.C. Degrees. A.D. AD AD AD. A D. i Mero, 
ji 1 191 30 12 1818 1776 1818 1 YA A.D, Jap, 
ji 2 22 G SW 17 1817 ert l ws 415794 
Í 3 214 9 37 1818 1778 1818 1899 1918 2 i84 — Ew YD 
Í 4 4 121 49 1819 1779 18 3 1 18 
| 4 E s 7 19 1900 1919 1813 7A 88 
i 5 237 3 ya 1820 1780 1820 1901 19920 H 1812 1773 I 
| 7 9 ma o» hu du su one m ei Sg 
: 1783 1823 1903 1922 6 imo. Mn BR 
i 8 o 248 98 1823 1783 — 18933 . 1904 1993 7 lag 10 D 
| 9 me 278 110 1824 1784 1824” i905 102i 8. joe Da Ro A 
| i10 114 303 122 1825 - 1785 1825 1906 1995 SCH ` 1807 dë Be Eu i 
1806 1 P 
11 905 38% 134 1896 1788 1826 Je Weg JW dé 
12 137 4 147 1897 1787 1827 — 190 1027 a 1805 AEN SE 
13 328 35 159 1828 1788 1828 1909 1923 T 1804 vo 1805 | 
14 160 65 171 1829 1789 1829 1910 — 1929 1 1803 wei ly Jo. 
15 35 95 188 1830 ^ 1790 1830 191] va 1 1802 ` ve l% B 
í 16 183 126 18 1831 1791 1831 1912 1931 Te 180 mee lw m M 
17 14 156 208 1833 1792 1832 1913 1939 19 1800 — pa dw gd 
18 205 — 180 320 — 1883 em 1883 1914 — 1933 i8 V9 ma W om 
19 2 : 1834 o 1834 1915 1934 i9 099 e Ip o 
20 28 237 244 1885 1795 1835 1916 1935 20 1798 1757 m n | 
21 . 60 27 257 1836 1708 1 "NM Gm Si 
22 oe 908 269 1897 i797 189) 19i 198 21 ` ame ` ve SÉ 
23 82 838 281 1838 1798 1838 1919 1932 28 Ip ën WS w 
24 274 8 29 1839 1799 ` 1889 1920 1939 24 1763 1753 yA 
25 105 89 305 1840 1800 1840 1991 1940 25 173 "m3 ya 
26 92 69 318 184 1801 — 1841 1999 1941 26 1791 Y&p yw 
27 12 99 330 1842 1802 1842 1993 1943 27 1790 — ren yx 
28 319 180 349 1848 1803 .1813 1994 1943 28 1789 — 1749 e 
29 151 100 354 1844 1804 1844 1995 194i 29 1788 — 148 oe 
30 342 190 7 1815 1805 1845 926 1945 30 ei Lg NW 
46 1788 
31 1⁄4 921 19 1846 1800 1848 192 i 
32. 5 25l 3i 1847 1807 -1847 1923 1947 ES — S mm md 
33 196 3281 48 1843 1808 1818 1929 1948 33 ro Dä Im omg 
34 98 312 55 1849 1809 1849 1930 1919 34 va mp HS 
85 219 342 . 68 1859 1810 1850 1931 1950 35 rs wa e 
36 a — 13 80 — Int 1811 1851 1932 1951 36 ye pna Zë 
37 242 43 92 1852 1812 1852 1933 1952 37 in» — Ne d 
38- "73 78 104 1853 1818 1853 1934 1953 38 158 va 1 
39 265 104 117 1854 1514 185% 1935 1954 39 vm o qm on 1 
40 96 18% 129 1855 1815 1855 1936 1955 40 am 38 NA ms du 
41 288 164 141 1856 1816 1856 1937 1956 7 c 8 
42 119 195 168 1887 1817 1857 1988 1957 ii ia S d Zi 
49 310 225 165 1858 1818 1858 1939 1958 43 1778 7 au 
42 225 178 1859 Hu m m 
44 1 85 1819 1859 1940 1959 44. 1772 mm T» Ri 
45 333 286 190 1800 1820 1860 1941 1960 45 1771 18 Jl 18 us 
46 16 316 202 1801 1821 1861 1942 1961 46 1770 ` 1780 ma gus 
47 356 346 214 1862 1822 1862 1943 1962 47 1769 1799 
48 18 17 997 1863 1893 1863 1944 1963 48 1768 1728 
49 19 47 239 1805 1824 1864 1945 1964 49 1767 — 1727 
50 210 . 77 251 1865 1825 1865 1946 1905 50 1766 1720 
51 43 108 263 1808 1820 1866 1917 1966 51 1765 1725 
52 238 188 275 1867 1827 2867 1948 1907 52 1764 19 Däi 
53 64 168 288 1808 1828 1868 1949 1968 53 1768 1728 no 
199 300 1869 1829 1869 1950 1969 54 ue 1722 Dë 
55 1761 1721 17 
1720 1700 


54 256 
229 $12 1870 1830 1870 1951 1970 


55 87 

56 ` 279 259 324 187] 1831 1871 1952 197 56 1⁄6 

57 110 290 3360 1872 1832 1872 1953 1972 57 1759 mm Dë 

58 301 320 349 1873 1833 1878 1954 1978 58 1768718 

59 13 351 l 187 1834 1874 1955 1974 59 1767 Zi qug 

60 38% a 18 18/5 1835 18756 1956 19755 60 1756 Vi 3 

61 16 51 25 1876 1830 1870 1957 1976 61 175 V im 

62 a 82 88 1877 1837 1877 1958 1977 62 1754 DD e 

63 179 us 50 1878 1888 1878 1959 1978 es 1758 D ve 

64 10 142 62 1879 1839 1879 1960 1979 64 "e à YB og 

65 201 173 74 1880 1840 1880 1961 1980 65 1751 1710 1750 

66 33 203 86 — 1881 184! 1881 1962 1081 66 1750 — oo 179 

67 224 238 99 1882 1919 1892 . 1903 1982 67 179 ios 15 

68 56 264 111 1883 1843 1883 1964 1988 68 174 we UE 

69 247 394 193 1884 1844 1881 1965 1984 eo ma D e 
E 1 e ies 106 YO 146 eg 
71 270 356 148 1886 1846 1886 1967 1986 71 1746 — wa IN | 
72 1701 — 35 160 187 187 187 198 e 72 Ip ym Ha 

Ga 228 b5 172 1888 1848 1888 1969 1988 73 1743 1702 ` ou 

74 19 86 184 1889 - 1849 1889 1970 18 74 19? og Du BG 
75 35 116 196 1890 3180 180 1971 1990 — 75 1741 op Ge ES 
76 147 148 209 1891 1851 1891 1972 1091 76 oa 169 ve ws 
77 838 177 91 1892 1853 1899 1973 1992 77 — 175 9 gs wi 
78 mu 207 283 1809 — 1853 1893 1074 198 78 HỌ 19 yw 

79 ' 1 we 215 1894 1854. 189% 1975 1994 79 — is 9 `, 

80 102 268 268 1895 1855 1895 1978 1995 80 1 
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TABLE Y-À.— 
e y-A.— PLANETS 
l | š —YRAR 
| LY INORRASę 
v 1 Ye TAB OF 
br deg Jop. Sat. arly incre LE V-A, MEAN ro 
a || 7 PE Miren ase Of m mnt NGITUD 
d Up de "EE Tum A.D. ero. — Jup ean longitud E, RTO 
li Š 8 a 3 282 1896 A.D, Vena ©, eto 
leg ZE 8 zi 359 294 1897 1858 A.D, B. Sa cont -363 
te À , Se Ss 1898 1857 d ue t B 
dE - ise A R i 3 a 
TES EE [E Sm 1997 ` We 
` SZ Ze 1905 1860 1900 ash JW — gi A.D, ZEE 
hi = ` ` s 
efu m m E ues um EC NS E ims — — 
e Mr: 98 E 972 32 1 1865 1904 1981 1815 85 1733 ee 1735 D. AD 
äi H wa 302 44 1905 < 1905 1985 1629 86 1731 d LS 1816 E 
d KIP - m w mom s mo iom ma Wa n 
a EG it A Q O 1809 qu ed 90 EET: 1730 bia le 
di W e Bis. 108 1911 1870 1008 lod lm = 9 CA Vi 179 1811 1881 
qm H gg 29 124 117 912 isz 1910 1990 18 1 1 1 10 
) e s m om S Em - oe E mm 
| š 3 2 ge 1108 "85 187 | 
Sd = m T^ RE a n Im 1828 e va 1684 mm a 1824 
a dÉ i b EA 1916 ES: la y Em gen [OE ie 
SE lo 276 KE 1876 1g 1631 ae 1729 181 1722 1804 1834 
n d x; 308 uds 197; 21218 1632 9s ve ` 199 es (1803 1828 
3 i29 337 nsi eis lur 1917 1997 108 mum ` 109 1729 1802 1839 
n Am 320 7 218 1920 19g 1918 199g 1093 9 1717 org 19 een 1831 
Jr 109 Gel H 37 1995 i880 1029 1999 154 101 M18 16% is 1200 1830 
i N ja 68 240 1922 1881 1920 1765 1035 10. 1678 1717 1799 1819 
176 98 252 12 1882 1921 1 76 1636 108 O 1716 1798 1818 
i] 0 264 109 1883 ie 1767 ics, 104 un 1675 i»; 1817 
S 197 mom 25 1884 na 1768 1688 105 We wae Dir e 1816 
J 29 Sen 289 1926 ES 192: DA ie 298 Ni 1672 1713 wes 1815 
4 90 990 301 1927 1886 1771 1641 CH CA lg HI m 15M 
l š ns Sie 1928 eee ee 16 108 zop 1620 mu v9 1813 
D 28 3 19 7 6 1 42 o9 1708 leeg H izg 18 
L 280 325 29 ween GR 1772 11 io 193 12 
T m sn 337 22929 1889 128 ` 1/78 1643 0 170 T NEU. 1791 1819 
d 341 350 1931 — PS i rM 1 706 ige "03 io 1510 
1H 97 19 29 d 4 1614 11 1666 1707 1789 1809 
š 989 11 3 32 1891 1930 1775 1045 112 17 WI 1 . 
4 14 ins loog — 29M 1770. 1458 118 wc 1665 ps Sc sic 
P 120 2 26 Toss 1898 1932 nud Ia 114 1703 1644 1705 1506 
i3 D ya 3 5 1894 14 1778 I 1 15 1702 me 1704 ` 1788 
i 16 wa ^ 1058 895 ee 1778 vere 116 1701 le E 1785 1805 
i) 10s 83 1987 1896 MEC 1651 118 1609 i Véi 1783 1805 
357 193 75 1938 1897 1936 1652 119 1698 165 | 1700 1783 1802 
188 224 87 1939 1898 1937 1782 120 1697 p 1699 1781 1801 
x» 1 100 te 2940 189g 2988 es eee rail" medi 1609 1780 1800 
m 8 112 2 19007 22099. 17549 1004 121 meh ped 179 1299 
43 as m Tm 1901 1940 1785 1655 122 1695 1696 1778 1798 
“4 45 Du nr 1202 1941 DE 1069 193 1894 1685 1 Y ` véi 
dE 1945 Ip legs dI WA £ e lesa ve: D 
B o5 m T 1 1758 1650 126 1601 153 19s we b 
S 76 is 1946 05 198 1769. > 1600 127 1680 sns MA B 
x 108 185 1917 1908 1791 1661 128 1689 1650 1691 1778 1793 
m 13 197; 1545 1907 1946 1662 129 1688 1649 10007 5453. 1 
us we 0 1949 teen T 1792 190. 1» HL eed Hn ya 
a 288 299 - 1880 Teo 1948 1709 2005 : — C s la AEDEM 90 
Zë 228 234 1951 19 19. 179. 1664 131 1646 1687 1769 789 
DE 28 1952 1811 1950 e oes 138 16 EN 188 1707 us 
767 
D? E 1064 1912 1951 ied ei 124 d : es 1685 ( 186 
m W TL 1955 1918 1983 198 1003 en S —— 1766 
u lN 349 289 5 SCH Get 1s 1669 136 1681 1997 1683 1705 1785 
um 2 39 1956 S15 1955 MB 60 er. de I Mul 1999 ames 
EN n we ji MC sn 139 D ME Ni Gë 1782 
H t 
ks 3 NECS 3918 195 1% e 140 — 100 1604 em d 1780 
EE E Ne um um oie l: ja 
AS / Si E amo ms ds WB m S SS S 
! ^ 2 92 d 2 
ES ` sj 1965 1921 ie 1808 1677 143 — 165 190 1675 1776 
3 19 3 1 1077 144 673 (° i 
» m 8B 1965 na T 1807 ut — — 198 1673 — 
924 63 167 1 167 1987 73 1 
W E 45 1924 1664 — 46 irm ee SCH 
lg sp) ee 97 196 es" 28 1680 t) SE S6 | pe "DEL 
: 35 ti 965 l0 1 14 166 Meran 1 
ES] 3 70 1987 19 1511 681 8 9 1 1670 1987 772 
d lm 24 g 198 1 26 1 1682 149 1668 984 16 1988 1771 
E 54 8 GE 150 et `. ae 691 17 
ym s 10 1970 1020 181 1683 e eese Mk 1769 
P 990 1968 3 1 15 1981 750 17 
^N Us us 197 ` 1 15 UEM 1 — — 68 
; 45 1 98 969 4 1 1665 18 
ke 7 ya SC 1981 19 dEr Jese Wa m — 18881768 
975 19 197 1818 1 16 1477 48 197 
CO Janeen 820 1691 158 1659 1975 de 1977 1762 
P yadi Nah 1692 159 . 1658 1974 1 43 197 1761 
3 Clin 160 1657 1978 742 m 1780 
ion. Digiti l 197 MA ` 15 
g tized by s 19 2 1740 1974 1769 
97 
za 1756 


364+ TABLE Y-A.——PLANETS—YEARLY INCREASE OP MEAN Long 
ITUD 


TABLE V-A—cont, 


Years; also 

yee ei Mars. ,Jup., Sat, Mara. Mero. Jup. Venus, ` Sos BC 

from 1 B.C. Degroen. A.D. A.D. A.D. A.D. A.D. 
161 ` 218 . -206 107 1970 1999 1976 1829 jem ^ ag 
162 48 288 179 19/7 19957 1977 1893 1604 162 
163 9239 207 192 . 1978 1938 — 1978 1824 1695 163 
164 . 70 2397 20% ^ 1979 2099 189 1825 1098 — 164 
165 261 327 216 1980 149 1980 1596 1697. 395 
166 93 gen 228 1981 1941 1908. 1827 1698 16g 
167 235 98 au 1982 1949 — 1982 1888 10:9 "162 
168 116 58 253 1983 1913 1953 — 1899 1700 — 168 
169 307 89 265 1984 1944 1994 1830 i70 169 
170 139 ug 27; 1985 1945 — 1956 1831 1703 3170 


171 330 149 290 1986 1946 1956 1532 1705 171 
172 132. 180 302 1987 1917 . 1987 1833  170í 172 
173 353 210 314 1988 1948 1988 1834 1705 173 
174 184 240 328 1589 1949 1989 1835 1706 174. 
175 16 271 338 1990 1950 — 1990 1830 1707 i75 


376 207 801 331 1991 19051 1991 1837 1708 329 
177 -39 331 3 1992 1952 — 1992 1838 1700 127 
173 280 2 15 1993 1953 1993 1839 1710 178 


179 61 38 27 1994 1954 1994 1840 out 179 
180 53 62 40 1995 1958 1995 ou 1719 . 130 


181 81 93 52 — 1996 1956 1996 1812 1713 181 
182 2⁄6 123 6: 1997 1957 1997 1813 17 3982 
183 10; 154 76 ` 1998 1958 — 1908 184 1715 383 


184 298 184 83 1959 1959 1999 9381; 1716. 184 
185 130 214 101 1687 1960 1739 1246 1717 185 
186 821 245 113 1638 1961 1740 1847 1718 186 
187 153 275 125 1639 1962 . 1741 18418 1719 187 
188 344 305 137 1640 1963 1742 1849 1730 188 
189 176 333 149 1611 1964 1743 1850 1721 189 
190 7 6 162 1642 1960 . 17414 1851 1722 150 
191 198 86 174 1613 1966 1745 1852 1723 191 


180 1644 1907 1746 1853 1724 192 
193 221 97 198 jot  , 196S 1747 1855 1725 193 
194 53 127 211 1046 1909 1748 1855 1796 194 
195 244 158 228 1647 1970 31744 1856 1797 195 
196 75 188 235 1638 1971: 1750 1857 1728 196 
197 267 218 247 1649 1972 1751 1858 1729 197 
198 98 249 259 1650 1973 1752  '1859 1730 198 
199 290 279 9272 1631 1974 1753 1860 1731 199 
200 21 309 284 1652 195 32734 186l 1732 200 


201 312 840 296 1653 1976 1755 1862 1783 201 
202 144 10 30% 1654 1977 1758 ` 1883 1731 202 
335 40 321 1633 1978 1757 1864 1735 203 


203 
204 147 71 333 1646 1979 1768 1865 1736 204 
205 958 101 345 1657 1980 1789 1866 1737 205 
206 . 189 133 357 1658 1931 1760 1867 1738 206 
207 2L 162 9 1659 1952 1761 1863 1739 207 
298 212 192 22 1669 1983 1762 1889 1740 208 
209 44 223 34 1661 1984 1763 1870 1741 209 
235 258 46 1662 1985 1764 1871 1742 210 


66 283 58 1663 1986 1763 1872 1743 211 
: 1664 1997 1700 1873 1744 212 

1665 1989 1707 1874 1745 213 
1986 1768 1875 1746 214 
215 112 45 17 1667 1990. 1769 1876 1747 215° 
216 303 75 119 1008 1991 1770 1877 1748 216 
217 135 105 182 1669 1992 1771 1878 1749 217 
218 326 136 144 1670 1993 1772 1879 1760 218 
219 158 1€6 156 1071 1994 1778 1880 1731 219 
1752 220 


. 420 349 196 16S 1672 1995 1774 1881 


221 180 227 181 1073 1906 1775 1882 1753 221 
222 2 257 193 1674 1997 1776 1883 1754 ane 


223 203 287 205 1675 1998 1777 1885 1753 
224 85 318 217 1076 1999 1778 1888 1756 224 
225 226 348 229 1677 1615 1779 1886 1757 225 
226 58 18 212 1078 1648 1780 1887 1758 226 
227 249 49 254 1679 1047 1781 31888 1759 227 
228 S0 79 266 1680 16:19 1782 1889 1760 228 
229 272 109 278 1681 1649 1783 1890 1781 229 
230 103 140 291 1682 1650 1784 1891 1762 230 


231 295 170 303 1683 1031 1785 1892 
232 12% 20 815 1684 1652 1786 1893 
233 317 281 327 1085 1053 1787 1894 1765 
234 149 261 339 1686 1654 1788. 1895 1766 234 
235 340 292 359 41687 1655 1789 1898 767 235 


236 172 322 4 1688 1650 1790 1897 
237 8 352 16 1689 165 1791 1898 1769 237 
238 194 23 28 1690 1058 1792 1899 1770 238 


239 26 53. A 100 i659 1793 1900 1771 239 
240 217 8 . 52 1692 1080 1794 1901 1772 240 
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‘Yearly increase of mean longitude, etc — 


E, ETO, 
€ D 
. Mars, . -Mere 
AD, ç 
1655 an 
1654 us 
1653 194 
1059 Tes 
1651 1992 
1650 1905 
1649 194 
1648 We 
1047 1903 
16:6 ` jeet 
1615 
1614 ine 
1613 195 
; Ga 
1642 1987 
1641 134 
1610 Sali 
1955 
1639 1954 
1638 1953 
1637 H 52 
1920 1051 
1919 5 
1918 ` 29 
1917 1918 
1916 1917 
1915 1916 
1914 1945 
1913 1914 
1912 1043 
1911 1919 
1910 1941 
1903 1940 
1908 1939 
1907 1938 
06 1937 
1905 1936 
1504 1935 
1903 1994 
1902 1933 
1901 1932 
1900 1931 
1859 1930 
1898 1929 
1897 1923 
1896 1937 
1895 1926 
1894 1925 
1893 1921 
1392 uy 
1891 2 
1890 1921 
m m 
1 
1887 1918 
ises — 19 
88 ya, 
m 1915 
1883 1914 
1882 HO 
189]  — 191? 
1880 1911 
1879 1910 
1878 m 
1877 ie " 
1876 ec 
1875 1405 
1874 1001 
1873 908 
152 1l 
1902 
le — e 
1870 
1869 
1808 1898 
1867 1897 
1866 1596 
1865 1895 
1883 3 
189: 
1862 93 
18 
1561 1891 
1860 


l , TABLE V.-A.—PLANETS—yx Ap 
s B 


| : 
| Yearly incre — Y-A—ou. 
ap Sab Hs 28 o£ mean ie 365 
Gro. Jup ugitude ta ) 
v. » eto, 
E SECH Se onus. Sat * cont 
14 ^ 05. 1093 . AD U^ Mare 
144 77 1684 e 1705 zn AD Mec gu 
174 89 1695 1 1705 92 17 P. Venus 
905 102 1696 683 1797 1903 73 2 A.D. © Sur 
iess 1797 qw. Di gaa mm e, ND 
1008 ` weii 18 A.D 
. 1776 1858 Du ` 1919 ch. AD. 
1591 
1675 


820 150 1700 

356 163 1701 1668 jm 190373 

G vig 199 Is03 i es 8 185. 
1670 3 159 «1780 47 d 9 1915 
s= I : 1800 gg) 178 248 lag — 1895 den | 16 
87 1703 l1 17 24 185 1881 8 71 
87 199 1704 1€7L 3905 Ip SEO Jal — 1883 1913 80 1070 
1673 ei Be rg 5o — 1$ ie A je 1669 
1913 Da 25 1851 l ies 1008 
1 1910 883 166 
1882 7 
=< Iwg 


H3 224 17 
179 236 1707 1074 1808 
29 28 1708 1675 1809 1916 155 — 253 Ds 
$ 280 76 ' 918 18. 9 1 
m sn ame wm wn m Nw — 25i i7 asa, wo S9 ai 
285 — 1711 8 183 jS 1 256 BS 77 63 
330 297 1712 1679 ig 1919 789 25 1844 1870 19g; 1878 Jan 
1680 13 1920 1799 7 1843 1875 505 187 160g 
1814 179, 258 rel I Ja 77 leg 
309 1713 1921 17 259 1819 S4 19 196 16 1 
"EN NE NE ms GE a NM w no 
y 5 : lu oss — 1793 1871 l o 1653 
M6 1716 1683 -18:7 19939 ID 261 1909 15/2 1057 
39. 1717 e — 118 is HM 26a "ei en 1 12 we 
10 178 e Di 1923 ve NE MEE 1804 gen 
35 1419 1687 1320 me iar CH 1836 1808 INS 1870 d 
= g 2i > 798 1835 837 1889 
UM los 1833 i) D 2886 Im mn wi Im In 
ya M : 1824 eat 199i aga 1832 1804 1803 cm 
72 1723 jen Ian 27 leaa leos lsg 188 wn C 
96 nee 1692 jaza 1539 | 9 1830 jon 89 WA rt 
ug va 1693 26 1933 Gi 371 UL de qa 18H 
Co 26 1093 1827 193 184 ` 279 1829 862 ` 1616 
VUELO lóog 1529 1935 185 27 mm — jeg e) 
S ES. Mog 1939 1038 — 1500 Si By i339 Jo ba e 
e 807 1826 A 1887 16 
157 173 1697 30 193 ns 278 1837 185 u 
: 0 1831 1808 1825 31 1886 9 105 
E: i 1731 lee 1832 ju 189 aa Ba i9 1855 1857 we 
1733 — 1⁄7 1833 jo Jä 27 1823 55 1884 ve H 
00 ei ui ISI 8 wa — 154 1883 1858 — 1049 
194 1733 1941 em 279 Zi — 1853 — 1982 1835 lras 
` 206 1734 1701 1835 280 1820 1552 1881 1854 Les 
$ $8 (ës 1702 1830 Ma 19038 ag mt ise e 18 
21 30 1:95 1208 assy jp (LSE 1 ` om 2 1636 
m" à ^9 e po ss ba 144 983 1s - je lee 
Bom w 25 1738 1703 398 1955 1816 283 ig; 19 18733 1831 — 163g 
dE S mm 3 `1⁄3 TOS 1839 1946 we 288 BU ls tery Sr e 
Ka w x wi 1707 eiert D wis 288 — e a ISe Gi 1638 
E U w 2 qu o lS 184 I8 1819 wii 18) 1835 lur ION 
I 301 1709 2 1949 287 1 1815 187 SIT ` 1631 
} 
Hd zo 1742 1813 19 1890 238 813 1841 4 1818 
; 191 1710 | 950 — 1891 1819 1874 d 103) 
i] 318 Stt 19 2 — 289 1813 18 
d 929 17: BL 1822 1811 1873 1624 
| 32 32 743 2 290 1819 1811 
I 952 8 17: 1711 2 1810 1S71 P 1628 
Bou 9 ass m ns Dé 19 ass 2910 n 18H ag wi JE 
| e 33 1746 713 1847 ` 1951 1924 292 909 1840 2 : 
HU 38 5 (Ga Wid  iBi$ 194 E 1803 le 299 ISH 
E: Uo HW Mm m o m xw HS xp ii 
49 1850 37 37 295 1837 ; 31 — 1693 
Eu 7 B 170 1717 ig 159 1835 1805 — 1839. dese 129 loa 
Ex 5 n D9 is qe: idm ? 42 uS E MM M. 
m 1751 1852 : 820 297 1835 18 7 1921 
X 5 66 3752 1719 1853 1959 1830 29 1803 1534 04 1535 Io 
L a 135 a 15599 180 1831 8 1803 83t — 1903 1835 d 
m 54 299 1933 1802 1019 
" 3 165 78 175 1961 1832 1801 i834 
m 3 9 3 300 182 186 1618 
S Si 108 ER WA 1855 192 en — go 1800 — we a Ji "0 
A S IL 7 < 1856 D E 1 Gel 
j A Si 137 1456 E od 1994 1833 303 1798 i 1859 1881 oe 
ba am 139 1⁄5 1725 5S 1985 183 i, sqm ee 
DEN EE £53 van 1999 1986 Te IT aem 157 1829 1996 
ga 3 996 
| Ww l Jo 1759 d 1800 1867 7 305 1795 7 1850 183 
" e 1780 27 18: 1838 306 e 1826 1855 e 1995 
48 17G S d 1728 1 1988 1794 189 va 1827 1 
dg ` 188 1761 f 1869 1839 307 179: 25 1854 189 394 
j 1729 1989 1840 93 1824 30 — 1095 
B 73 . 1762 i 1863 , 1970 308 1798 21 — 1853 1825 
iQ lo 200 2 199. 180 IA am ma e 1l 1s 1991 
Big np äs 1703 77 182 $10 í 1823 1831 1991 
1790 9 1833 199 . 
m le 3 1/0 1781 1865 b 1891 1850 1822 eee 
* — . 1783 1972 189 d 33 1988 
pom x MAS 1238 es cM Ael wed ME m 
pom e o pa 8 Ii au 319 e Ji Di — 
a m m eg Hu dew us Iro 315 M NCC 
P ae NO aya iu I MAP SIRE I BU eee 1818 e 
1 l0 184 317. Ia — em mu 18 T 1984 
17 mu 1848 wer Ji 
1815 1983 


| 3) — 298 1770 
| 177 1739 . 79 1850 31 
IE "uua 
agtigylath Gagiectiong@igitized yessango pa 1841 1813 A 
1840 1812 
1979 


366 
Years; also 
rA.D. Mars. 
[ reckoned 
from 1 B.C, 
321 241 
322 72 
323 268 
* 324 95 
325 287 
326 118 
327 309 
328 141 
329 832 
330 164 
331 355 
332 186 
333 18 
334 209 
335 41 
336: 232 
337 63 
338: 255 
339 86 
340 278 
341 109 
342 300 
343 132 
344 823 
345 155 
346 346 
347 178 
348 9 
349 200 
350 82 
351 223 
352 55 
353 246 
354 . 77 
355 269 
356 100 
357 292 
358 128 
359 814 
360 146 
361 337 
362 169 
363 0 
364 191 
365 23 
366 214 
367 46 
368 237 
369 68 
370 260 
371 91 
372 288 
373 114 
374 805 
375 137 
376 328 
377 160 
378 351 
379 183 
380 14 
381 205 
382 37 
383 228 
384 59 
385 251 
386 82 
387 274 
388 105 
389 298 
390 128 
391 3:9 
392 151 
393 842 
394 174 
395 6 
396 196 
397 28 
398 219 
399 51 
400 242 


TABLE VA. 


Jup. 


Degrces. 
22 
52 


Sat. 


Yearly increase of mean longitude ei 
, '.' 


Mars, 


A.D, 
1773 
1774 
1775 


Morc. 


A.D. 
1741 
1742 
1748 


TABLE V-A—con:. 


Jup. 


Venus, 


Sat. 


—PLANETS—-y EARLY INOREASE OF MEAN LO 


Ni GITUDy, Pto 


toni, 
B.C. Ce, 
A.D. 
som 
323 1 
326 le 
320 1775 
S49 — 1774 
333 1773 
8 1772 
329 1773 
330 y 
331 1 
333 ie 
S33 1767 
334 1766 
S35 1768 
337 1763 
338 1762 
339 1761 
340 1760 
341 " 
322 pe 
343 1757 
344 1756 
345 1755 
346 1754 
347 1753 
348 1752 
349 1751 
350 1750 
351 1749 
352 1748 
353 1747 
354 1746 
355 1745 
356 1744 
357 1743 
358 1749 
359 1741 
360 1740 
361 1739 
362 1738 
363 1737 
364 1736 
365 1735 
366 1734 
367 1733 
368 1732 
369 1731 
370 1730 
371 1729 
372 1728 
373 1727 
374 1726 
375 1725 
376 1724 
377 1723 
378 1722 
379 1721 
380 1720 
1 1719 
EET 1718 
383 1717 
384 1716 
385 1716 
386 1714 
387 1713 
388 . 1712 
389 1711 
390 1710 
1709 
391 1708 
392 
1707 
393 
1706 
394 
395 1705 
1704 
396 
1703 
397 
1702 
398 
1701 
399 i0 
400 
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More, " 
AD, 
1819 
i 
180; 
180g 
1805 
1804 
1803 
1802 
1801 
1800 
1799 
1798 
1797 
1798 
1795 
1794 
1793 
1792 
1791 
1790 
1789 
1788 
1787 
1786 
1785 
1784 
1788 
1782 
1781 
1780 
1779 
1778 
1777 
1776 
1775 
1774 
1773 
1773 
171. 1800 
1770 1 
1700 1708 
1768 1797 
1762 1796 
1768 1:05 
1765 17 
Wes nu 
1 7 
i702 1781 
1761 179) 
1760 1789 18 
1759, 1788 
1758 L8 
1757 8 
1756 m 
1755 178 
1764 m 
ie Am 
xs 19 
1750 m 
n? IT 
1748 ` 
yu E 
1746 tong 
1745 "on 
1744 1773 
Gi m 
ya 1" 
mo He 
1739 1761 
1 mg 
FS ep 
H5 yu 
1135 ug e 
1734 1782 
m 1 
1 t 
173! 1 


Sat. Mars. 
A.D. 
1853 
c 1854 
244 1955 
257 1856 
269 1857 
281 1858 
293 1859 
305 1860 
818 1861 
830 1862 
312 1863 
1861 
wi 1865 
19 1866 
EU 1867 
43 1868 
55 1869 
j 1870 
80 1871 
92 1872 
1878 
Gë 1874 
129 1875 
141 1876 
153 1877 
165 1878 
178 1879 
190 1880 
202 1881 
214 1882 
226 1883 
239 1884 
251 1885 
263 1886 
1887 
288. 1888 
f 1889 
1890 
1891 
1892 
1893 
1894 
1895 
1896 
1897 
1898 ` 
1899 
1900 
1901 
1902 
1908 
1904 
1905 
1906 
1907 
1908 
1909 
1910 
1911 
1912 
1913 
1914 
1915 
1916 
1917 
1918 
1919 
1990 
1921 
1922. 
1923 
1924 
1995 
1926 
1927 
1998 
1929 
1936G 
1931 
1933 


Y INCREASE 
OF MEAN LONGITUDE ETO. 
‘TABLE VA o 
Yearly inor Si 
ly increase of mean longitude, eto cs 
Morc, Ju 
Gu RN 
WD, AM. A.D, A.D. 
IL — Joss ` Nos; SDN E 
1533 ` 19g 1992 tae 101 ` jee 1730 
1823 1957 1829 1935 a 2 1698 1729 
182: 1958 1830 1338 — 403 18 1728 
1825 1959 ig 04 1696 
1826 1960 Gil — 1937 105 ` Lee ti 
1897 1961 i 1939 108 ` ex 1798 
1828 1962 1834 186 408 e 1724 
1829 Jun 1835 1941 409 692 1723 
1880 1984 3439 1942 — 210 va maa 
1831 1985 1837 1943 * i 
1832 1988 1834 1944 in re 1720 
1833 1987 Leg 14$ — 413 le; ` ig 
ie 28 19. d Ss je s 
1835 1969 184 ` 1947 415 1685 1716 
E x xd m da m m 
1 1919 
1888 1072 1844 1950 aie d d 
1839 1973 1845 MBL 41910 S 1712 
1840 1974 1846 1952 420 1680 1711 
184 19753 1847 1963 107 7 
1842 1976 1848 1954 i5 us Ae 
1843 — 1977 ` Voss Du 423 dei 1708 
Jt 1978 1850 loe 134 lee ` ve 
1946 1979 IS 1059 125 105 ` Ve 
1949 — 1080. 1853 we 436 14 v 
1847 1881 1853 195 — 427 1673 ` oa 
S49. 1082 kee aga 238 1. io 
1849 — 1063 1855 lgo 139 l` iro 
1850 — 1984 1856 "Ass 430 180 io 
1851 1985 1857 — 1983 131 1069 uy 
1862 ` 1988 1858 1964 432 Ae 1899 
1853 1987 1859 Ges 133 1667 169g 
1854 1988 1860 ` (ege 434 1666 1097 
1855 — 1089 1861 — 1907 $35 105 169 
1850 — 1900 1802 1965 396 -1864 1695 
UAE NS UNS MEE. 1608 
185: 2 
1859 _ 1993 1865 — 157 439 1861 169? 
1860 ` 1994 1866 19722 440 1060 1691 
1801 1995 1807 1973 441 1659 1690 
1502 1996 1868 zaa 442 1658 1689 
1863 1997 1869 1975 443 1657 1688 
1864 — 1998 1870 1976 444 1656 1687 
1805 1999 1871 197 445 185 i 
1860 1656 1879 198 446 16H 1634 
us xe i i do E 
1 5 : 
1800 1659 1855 tees rity Rel c 
1870 1660 1876 1989 450 
1680 
SG um ND m mm mm um 
1872 1678 
e 1008 1879 1m Së JS 1677 
ie 1905 ise l7 455 pn ape 
1878 1666 1882 1988 HE 1633 — 1m 
1877 3907 Tasa qm 458 1612 ds 
DUE NE. Subs don cO EINE 
1880 — 1670 ^ 1886 1999 460 
1 1670 
1 1887 193 461 1 1669 
I NE A eee RE mu 
1883 1673 1889 1995 463 1715 16 
1884 1674 1s») 1996 464 1714 1660 
1885 1676 1891 we 465 1713 1665 
i889 1076 1833 ta A d logt 
189; 

e, Ji e e ape 
1889 1679 1895 1618 469 1709 1681 
1896 1619 470 
1880 ` 1680 e on 

Y 1620 471 7 1859 
ieee 198 — 162 $52 ID a 
3 1899 169 47 1705 1657 
1893 1683 16033 474 op 1658 
tue, deny tens I 4 e eRe 
ai qe 1003 I ee 
1896 1686 10097 1095. - 4v S 
1997 s 1687 eer MU s AM WO 
1808 1888 628 479 i 1651 
1905 169 1693 
1809 1889 1629 — 480 
19)0 1690 1908 
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367 
Ju De Vonus, Sat, 
AD. AD. A.D. 
1759 inary 1957 
17508 1973 1956 
1757 1072 1955 
1 738 197 1 1 95 4 
735. 1970 1953 
7^4 1989 i9; 
1753 1908 1951 
1752 1967 1960 
1751 1963 1949 
1750 1963 1948 
179 196s jem 
748 1983 1948 
1747 1982 1945 
1746 196, 1944 
DE 190 ` 1943 
1744 1959 1 D 
S 1058 1941 
HO 1955 1988 
1739 1954 1927 
1738 1953 — 1936 
1737 1953 1835 
736 198] est 
734  1M9 — 1932 
1733. 19:9 1957 
1732 1917 1930 
1731 1046 1929 
1730 1043 P 1928 
1729 mu 1997 
1728 — 1943 — 195g 
1727 1919 199; 
720. 1941 1924 
1725 1919 we 
1724 199. 1922 
1723 1998. 1991 
1722 ue wa 
1721 1935 1919 
1720 1935 1918 
1719 1934 1917 
1718 1933 1916 
1717 1933 oe 
1716 1931 1914 
II 1930 1915 
F4 ` Im 1913 
1713 1928 1911 
1712 1927 1910 
1711 1920 1999 
1710 1925 1908 
1709 1924 1997 
1708 1993 1906 
1707 1929 1905 
1705 1921 1904 
1705 1990 1903 
1704 1919 1909 
1703 1918 1901 
1702 1917 1900 
170 1910 1895 
1700 1915 1898 
1009 1914 1897 
1698 1913 1898 
1697 1912 3895 
1698 1911 189i 
1695 1010 1893 
1694 1909 1899 
1698 — 1908 1891 
1092 1907 1890 
1691 1905 1859 
1690 1505 1988 
1689 190: 1887 
1688 1903 1886 
1687 1902 1995 
1686 1901 1884 
1685 1900 1833 
1684 1899 1832 
1883 +1898 1881 
1683 1897 1880 
1681 1896 — 1879 
1080 1895 1878 
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TABLE V-A—cont, 
"Yearly increase of mean longitude, eto. con, 


— Do J Sat. M M 
year A.D. Mars. Jup. a ars. ero, Jup. Venus, 
if reckoned i š Bet. Be Mars, x 
from 1 B.C. Degrees. AD. AD. AD. AD. AD. Je 
281 39 198 117 1933 . 1901 100 1907 1630 481 x Dm 
482 97 28 130 191.  . 1909 1602 1908 Je 482 — — 
483 29 258 112 1935 1903 1693 1909 1633 332 lez ef 
484 120 289 164 1930 — 190b 109% 1910 1632 gaq — 195 — 
49s 3u 35 mm me ' 1005 1695 wc less Sg e 16; 
486 143 39 179 1938 1900 1608 1912 jee fee 1094 c e dod 
487 334 30 191 1939 1907 1697 1913 10309 287 mo M 
490  a* Q9. Io 198 199 i94 eer ASZ — 194 1999 
$99. 15. 2. 35 lest — 99 169 ms we 2453 aa 190g 
490 188 1l 4237 1912 1910 1700 1916 1639 -290 lud 1097 
199 
491 20 141 240 1913 19) 1700 197 160 491 T 
pode te asa 094 — 39$ mm ams ‘loa $52 ieS 1995 
$92 a 39 9? 195 103 173 ee le — 298 less 199 
494 234 232 3970 1916 1914 1704 1920 1643 494 lo 1093 
gos e a Ee lew ` 195 175 10m 1, "Zë "ES 
496 257 293 301 1918 1916 1706 1922 or 296 1967 1991 
497 SS — 393 — 313 19:9 1917 1707 1993 1646 A97 1906 1200 
498 280 353 395 1950 1918. 1708 1924 1647 298 1965 1989 
499 111 24 337 1951 1919 1709 1925 1648 499 1984 1988 
500 302 5h 30 1959 1920 1710 1926 169 500 1963 ech 
501 1434 84 2 1953 1921 171] 1927 1650 50 or 
502 39 115 14 1954 1022 1712 1928  1e31 503 isep 18 
503 157 145 36 `: 1955 1923 1713 1920 1652 503 1980 — Gi 
504 318 176 39 1955 1924 1714 1930 1653 504 1959 Te 
505 179 906 61 1957 1925 1715 1931 1654 505 1058 tore 
506 ll 236° o 1958 1920 1716 1932 1655 506 1057 ` 1954 
507 202 '267 75 1959 1927 1717 1033 1656 507 1956 1979 
508 34 297 87 1960 1928 1718 1934 1657 508 1955 1978 
509 225 — 327 100 1961 1929 1710 1935 1658 599 1951 1977 
510 57 38 112 ` 1962 1930 1790 1930 1059 530 1953 1978 
511 218 98 124 1903 1931 1721 1937 1600 531 1952 1975 
512 79 58 136 — 1961 1932 1722 1988 1661 513 1951 1974 
513 271 8 148 1985 1983 1723 1939 1662 513 1950 1973 
514 102 119 161 1986 1934 1794 1940 18663 514 1919 1972 
515 294 1419 173 ` 1967 1035 1725 194 1664 515 1948 1971 
516 125 180 185 1968 1986 1723 1912 1605 516 1917 1970 
517 316 210 197 1900 1937 1797 1948 1006 527 1946 1909 
518  : 240 210 1970 1989 1728 19% 1687 518 1945 ` 1908 
519 339 zi 999 1971 1039 1729 1915 1668 519 1944 ` 1907 
5230 17) 301 234 1973 1940 1730 1946 1689 520 1943 1666 
521 2 331 216 1973 1941 1731 1947 1670 521 1042 1005 
522 193 2 958 1974 1912 1732 1918 1671 522 1941 1C64 
523 25 32 971 1975 1943 . 1733 1949 1072 523 1940 1663 
524 216 62 283 1976 1944 1734 19:0 1673 524 1939 — 1662 
525 48 93 205 1977 1945 1735 1951 1074 525 1938 1661 
526 29 123 37 1:78 1946 1736 1952 1675 526 1°37 1669 
527 70 — 154 , 320 . 1979 1947 1797 1953 1676 527 1936 ` 1050 j 
528 200 184 ` 332 1980 1949 173$ 1954 1677 528 1836 ZC ha i. 
529 93 24 344 1981 19:19 1739 1955 1678 529 —— rar k 
530 285 245 356 1982 1950 1740 1956 1679 530 1933 1 | 
531 116 275 i d mm mu les; 1680 — 531 1933 — 105 
532 307 305 21 1884 1952 1742. 1958 1081 532 je 1664 
533 139 336 33 1985 1933 1743 1959 1052 583 1930 1053 
584 330 6 45 — 1986 1954 1744 1900 1683 584 1929 1981 
535 162 36 57 1987 1938 — 1745 1961 1084 535 1029 een 
536 353 67 70 1988 1956 1746 1962 1085 536 lo; = 199 
537 184 97 82 1989 1957 1717 1963 1686 537 1926 1948 
538 186 137 bé — 1890 1958 1748 — 1964 1687 538 1995 — 10 
539 207 158 106 309 1959 17490 1905 1688 539 199 — 197 
540 3 — 188 118 1992 1960 — 1760 19606 1089 540 1923 
$ 945 
541 230 218 131 199% 1961 1751 1967 1690 541 13 1944 
542 91 219 148 199: ` 1962 17532 1068 169] 542 Wa 1948 
543 253 279 1556 1995 1963 1763 1909 16902 543 aa 1943 
ete SZ 19 196 194 e en 143 Së up Ma 
545 276 — 300 — 150 19€? 1965 1755 er 1694 545 io; 1910 
546 107 10 192 1948 1966 1756 1972 1695 546 1916 1939 
527 28 40 mm 1999 — 1967 e 1973 "ee . 547 loi 1958 
548 130 71 — 216 1637 1968 | 1753 1974 1697 548 end 1987 
549 321 10] 298 1638 1969 1759 1975 10983 549 eg 1986 
550 158 ` 132 au 1639 1970 i760 1976. 1699 550 ji 
551 344 162 ' 253 1640 1972 4761: 1977 170 551 Tn 1934 
552 176 192 285 1641 1972 1762 1978 1701 552 1910 1938 
553 7 228 277 161 1973 1763 1970 1702 553 1909 1930 
554 198 258 200 1043 1974 1764 19080 1708 554 jos 18 
555 30 253 302 1644 1975 1765 1981 1700 $555 1907 1 
556 221 314 . 814" 1645 1976 1766 1982 1705 556 1906 5 
557 53 34 326 1046 1977 176; 1083 1700 557 1905 9 
558 244 14 338 1647 1978 1768 1984 1707 558 1904 
559 75 45 351 1645 1979 1769 1985 1708 559 1903 
560 207 . 75 3 1649 1980 1770 1986 1709 660 : 
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TABLE 
VA 
Yearly increase — ont, 369 
| Sat. Mars. M an longitud 
Y B- Mart Jop: ab Jup, Venu ° eto—x 
` d x Degrees: so ate AD. AD, Mos T X 
à Wege ^ 10 — 15 1980 1081 wes AD An 1. Meo y 
lin Quei 98 a 27 joe. 1982 1771 1087 A "PO Venus, — Sat. 
Wy i] 20 100 og . 100 ie gpa om Ino 561 Z AD An 
RES m S n e me mm de ma P owa e wei SP 
iy dH w e — 70 105 we 175 19) DP Bg Im — jg me lss Je 
BEES 15 Hd Ze 6 176 1 1714 2$ 1&9 — 1993 194 $ 196 
S | 5 167 zi 101 1687 . «108. SCH EH ine see Ts H 180 Ja 1704 
3 38 1 1658 1989 so — 19904 567 1920 1810 17 
3 89 1779 + os 16° 1 1793 
ZS S 19 "e 125 109 ioo 9 ies img S68 lss — 100 iggy 189 ve 
gi 49 137 1000 1991 Im geo 18%. imp 1990 jee 170i 
Je 32 79 — 149 166l . 1995 ` 381 10997 18a3 FEN MR lso R 
JL d aoo NE E NE Zi "e - ge ` e EE 
w dai G 140 174 1663 1994 TE 1999 1722 572 1891 1915 31933 
kalia m 170 186 1604 1995 1/95 199 YA 573 wu 193 194 wees 
dé % om e 105 jee jS 1995 ve 974 Zi mm wi 1899 e 
bg a o 2 1666 1997 1787 3994. 1795 azo lass 1012 ma jet 1785 
iy ul EF MEC 199 1788 e In 677 Ip mo 1 ww p 
NT 303 9 1789 127 5 1886 1 i 17e9 
I J EH a 3 %7. 1000 1645 — 1700 Gi es 579 od 1608 lo 1798 ve 
4 " 7 
wl, a mm 29. 199 166 ny 580. um. EE 
Em we 2 ZS 181 — 197 ze qwe Im sm | MELLE E i 
N JT 16: k 17 $82 - 
wd SZ a me 1673 "2 Im e pel — 882 e — 195 193 ve 
Ja 1704 e - 583 1904 1777 
GEI J Je 308 1674 165 > D 173 1880 1999 i5 
eM m 1M 3 1075 wee HOS Dm e Sss mm Gë SA mu DW 
ERES im e ue gas e mio ms mio m 
; ë 8 1771 Ap 187 900 1918 
EI 08 9235 357 1678 1654. 1799 4 1737 5 76 1899 1789 1772 
de s= 95 — 9 159 we ism 2.05 se — 195 e wg Se Im 
3 j Im  5go ` 1895 i es 1787 1770 
8 26 — 29 1680 4 188 — ] 1780 17 
e EE we 180 74 40 591 SG la iss Ma 
X3 36 — 46 1 : 2 1775 1872 
» e 58 "le 16:8 31803 ims ch 592 ei 155 193" e y 
o sg o jw Ji Jm a waa G93 1800 ei Ji Ve Ge 
e 1 * A 
22 SS SS me ma f3 IR SS m 
M 18 we 195 los 1807 en 1545 599 1867 1800 wi 1780 1768 
3 18 7 1 s 3 1 
2 SS e e wy ma Va 2303 w m Ge 
Ë Ə — 1810 1783 1864 1887 177 1780 
D 339 144 49 — | m TM 60O oe isg 1905 1778 e 
a H0 — 180. 1691 106; Ji 194 mm — 603 ime — 
ZS teh mi De mm go ke RE me o o 
D — 0 193 Ae 1814 1787 1783 6o 188: 190] wes 198 
Dess M 4 — 16:0 185 Zi In 604 19 e HO 173 Ge 
"S e om ei 1671 1816 1789 Ime 929 1958 As ee 1/71 1564 
9 93 229 1606 1672 1817 1790 1756 906 1857 1880 1898 YO 1753 
3 wm oe 109 1873 as ei Di — 607 me imo ieo Im ve 
l7 iws ze 1998 16074 1810 e wé GOS 185 18 we uo 1 
- 54 — 1699 1675 — 1830 1793 “Ja ed o 1877 1895 1760 Yn 
: 76 — 1505 1765 17. 
MO a Si Dm 106 193 e ! 1749 
8 1794 — 1700 x 
ln 2 m 1708 SET 1795 1761 cin. at di 189 199 me 
Ss a — 203 — 1703 1679 189 799 1762 613 1850 sy tag, e 145 
H5 as — 315 — 1704 1680 24. 1797 e — 614 om — 192 ee S% 1745 
v 327. 1705 1825 1798 1764 615 1818 > 1000 1744 
: 5 1081 1826 1799 1871 1889 1995 
ae . 39 e Jos 1705 616 1887, 1870 1888 ua 
4- ` 85 e 1693 18987 1800 Jo — 617 we iw ie DH Co 
m 6 4 i708 3 — 1828 1801 1767 618 335 1 1993 rM 
96 1684 1329 CH 868 1888 1992 17. 
wf TO oam 2011020037212 
m IP o ang 83 1800 '1884 1000 1798 
57 1686 
som X In e 188 — 15 10 Si . 1998 1805. 1838 1959 1797 
dT 3 1712 as 7 22 18:1 1804 1882 1988 1736 
w 28 eg P 1688 1833 1806 “172 623 1840 1803 1881 n 
A. Um um 1680 — 1834 1807 173 624 1839 — 1802 leù 1j 1735 
38 89 1715 1690 1835 ' 1808 1774 625 1838 1861 1879 1935 T 
39 fe G — 1000 1838 1800 1775 626 1387 — 1 EXT ME 
339 1716 x Š 800 1878 198% 1739 
1g e 192 1837 1810 1776 627 1890 — 189 1877 193 17 
9 jog 1717 1698 1838 1811 1777 628 1 — 
Ke S473 PS 77 835 1858 1878 1982 1730 
138 179 1889 1812 178 629 1831 1857 1875 1981 — 1729 
x 1695 1810 1812 1770 630 1883 1856 1874 1980 1798 
150 17 
A l3 . we 1696 1841 1814. .1780 631 1839 1855 1873 1979 1737 
ai Hp C Y 1697 1843 1815 1781 G32 sil — 1854 1872 1978 1798 
ones deret 1608 1843 1816 1782 633 1830 1858 1871 1977 1735 
295 199 ER 1699 1844 1817 1/83 634 1829 1859 1870 1976 1723 
x — 212 ae 1700 1945 1818 1784 635 1898 18581 1869 1075 1798 
Si 4 rae 1701 1846 1819 1785 636 1897 1850 1868 1974 1792 
3 — 2336 — 172 1702 1847 1890 1788 637 1896 — 189 1807 1973 172 
ag — 28^ iy 1/00 1848 189) e 638 1925. 188 1808 14/3 1790 
200 izo Im 18:9 1812 1788 639 183. — 1980 1805 1971 119 
i 1705 : 1850 1893 1780 — 640 1823 — 1846 1804 1970 1718 


370 
Years; also 
year A.D. Mara. 
if reckoned 
from 1 B.C. 
641 291 
642 122 
643 313 
644 145 
645 236 
646 168 
647 359 
648 190 
649 22 
650 213 
651 45 
652 236 
653 67 
654 259 
655 90 
‘656 282 
657 118 
658 304 
659 136 
660 327 
661 159 
662 850 
663 181 
664 13 
665 204 
666 36 
667 227 
668 $9 
669 250 
670 81 
671 273 
672 101 
673 296, 
674 127 
675 318 
676 150 
677 841 
678 173 
679 4 
680 195 
681 27 
682 218 
683 50 
684 241 
685 72 
686 288 
687 95 
688 287 
689 118 
690 309 
‘691 141 
‘692 382 
‘693 164 
694 355 
695 186 
696 18 
697 209 
698 41 
699 232 
700 63 
701 255 
702 86 
703 278 
704 109 
705 800 
706 132 
707 823 
708 155 
709 346 
710 178 
711 9 
712 200 
713 32 
714 228 
715 55 
716 246. 
717 77 
718 269 
719 100 
720 39 
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Merc. 


A.D. 
1706 
1707 
1708 


. 1709 


1710 
1711 
1712 
1718 
1714 
1715 


1716 
1717 
1718 
1719 
1720 
1721 


` 1722 


1723 
1724 
1725 


1726 
1727 
1728: 
1729 
1730 
1731 
1732 
1733 
1734 
1785 


1736 
1737 
1738 
1739 
1740 
1741 
1742 
1743 
1744 
1745 


1746 
1747 
1748 
1749 


1750 


1751 
1752 
1758 
1754 
1755 


1756 
1787 
1758 
1759 
1760 
1761 
1762 
1768 
1764 
1765 


“1766 
1767 
1768 
1769 
1770 
1771 
1772 
1778 
1774 
1775 


1776 
1777 


TABLE V-A=—cont, 


Jup. 


Venus. 


A.D. 
1824, 
1825 
1826 
1827 
1828 
1828 
1880 
1831 
1832 
1883 


1834 
1835 
1836 
1837 
1838 
1839 
1810 
1841 
1842 
1843 


1844 
1815 
1846 
1847 
1848 
1849 
1850 
1851 
1852 
1853 


1854 
1855 
1856 
1857 
1858 
1859 
1860 
1861 


1862 ` 


1863 


1864 
1865 
1866 
1867 
1868 
1869 
1870 
1871 
1872 
1873 


1874 
1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883 


Bat, 


A.D. 


1790 
1791 
1792 
1793 
1794 
1795 
1796 
1797 
1798 
1799 


eto. con; 
B.C. M ars, 
A.D. 
641 182 
642 Le - 
623 1820 
645 1819 
6 1818 
aad 1817 
27 1816 
828 1 81 5 
49 1814 
650 1813 
651 181 
652 1811 
653 1810 
654 1809 
655 1808 
656 1807 
657 1806 
658 isos 
659 1804 
660 1803 
661 1 
ees 1m 
663 1800 
664 3799 
665 1798 
666 1797 
667 1796 
668 1795 
669 1794 
670 1793 
671 1792 
672 1791 
673 1790 
674 1789 
675 1788 
676 1787 
677 1786 
678 1785 ` 
679 1784 
680 1783 
681 1782 
682 1781 
683 1780 
684 1779 
685 1778 
686 1777 
687 1776 
688 1775 
689 1774 
690 1773 
691 1772 
692 1771 
693 1770 
694. 1769 
695 1768 
696 1767 
697 1768 
698 1765 
699 1764 
700 1703 
01 1762 
708 1761 
703 1760 
704 1759 
705 1758 
706 1767 
707 1156 
708 1755 
709 1754 
710 1758 
1 1752 
z ^ 2 1751 
713 1750 
714 1749 
715 1748 
716 1747 
71 1746 
718 174 
719 174 
720 1748 


DE, EN 


eS Ç T VA Ua Su IE ES LATER] 


cs Ts 


Sat. Mars, 
L d». yas JOP: š 
e “Degrees: A.D 
ge De 170 1810 
P 280 593 Ae 
|j B s 195 1812 
M 34 sau nois 
p ux Cu 207 
Bet Ë = 
d 3 
e s A Mi 1810 
CH wm ^ ds e “1817 
f 33 163 268 1818 
CR 35 jog 980 1819 
it ` 
| m m o£m um 
JE G A a 1829 
[m 289 29 1823 
dg "o ge 3⁄1 1824 
WE: ei vg 354 . 1825 
MS n 46 6 1826 
a 99 zs 18 1827 
I J y às 1838 
DE 137 48 
, 100 
1 107 55 1830 
du X 67 1831 
| e 182 S 79 1882 
ies s = 155 
SÉ o 980 104 “1834 
EM Z o e 1835 
qm 28 349 128 1636 
H G "wg E 
t GG 50 152 1835 
gs 165 153 
dun 9 80 
| Hi 177 1840 
l: * Ml 189 184: 
3S s 13 s e 
dj a x2 au 155 
a 151 232 226 184 
a 33 263 238 1845 
Hy ra 298 250 1848 
dm er 323 202 1 
d 10 354 EL 1848 
Q 35 24 
H 39 nu 299 1859 
BR ag me oi 1831 
AR u3 16 8324 issa 
JH 3 15 338 1853 
j P 176 348 1854 
de 206 O 1855 
dn mm a 1856 
qe In — 987 24 1857 
Am 19 7 37 1958 
Woch: a iss 
| 383 . 368 61 1860 
m i 2 73 18G1 
NS NN" 1862 
Hl E 89 98 186g 
lh en 119 Up 1864 
IM mm 1865 
Lu 23 180 134 1866 
Bu 9 447 1807 
Le 2l e oe 
1 ` 11 ` we 
ty e 
Q P oa 
1831870 
3 sr 103 1871 
& g = 1873 
; 1873 
] Es Gs 39 ase 
(M 9 `a i 
| 123 
; d 154 p 1876 
n 1 7 
4 18 
EI 
| a Zo 305 1280 
Eu X5 ae IS 
TIS ED 
] e > 32 ess 
E 38 354 1884 
Wye ya 1885 
Lp zs JD iso 
(bh. 198 L 1887 
r |. Mg 33 1888 
| 95 1889 
[8 
1 
| 


1833 
1834 
1835 


183€ 
1837 
1838 
1889 
1810 
1841 ` 
1842 


` 1843 


1844 
1845 


1846 . 
1817 
1848 
1849 
1850 
1851 
1852 
1853 
1854 
1855 


1856 
1857 
1858 
1859 
1860 
1261 
1862 
1803 
1864 


ues Ja 


mea 
; n longitua oto — 
UP. Venus , Bat, Be 
Ze Mars, Moro, 
AD. An AD 
HT E AD, 
1932 qoot i20 Pan Eg o v5 
lss wo tet 722 ra ` He 
less 107. vi 723 M40 A 
[^ 10s 194 224 ` Ve 1702 
1876 L738 ` Gei 
19 726 
1933 19310 1876 727 — i9 Ye 
qe 3 1m — ME 730 759 
1940 1712 1878 729 1735 we 
1913 1879 730 nu 1767 
; 58 
1941 ` mu a 
1948) gn lO 231 um 1755 
1943 1910 1885 3 Ws py 
last 1917 733 1730 
1945 1883 734 1753 
1918 ` Gau 735 1729 1752 
1946 1919 1885 738 — 12 ve 
T 7 1920 Ae 737 1724 1750 
1945 Ion 1887 S38 ve 149 
ns dà is gas Um Ij 
740 — ya 17 
48 
iiss E NET US as 
1953 1926 e 148 va 1744 
e lea- 743 190 e 
I di 1803 waa 129 155 
955 ` 1998 1864 745 1718 17 
1956 1929 1895 246 iiy 1740 
losg 1930 1898 747 ing 1739 
1959 1932 — 1898 749 594 1737 
1901 1934 1900 751 a 
1902 1935 390) 752 yala rus 
m mom m un m 
4 — 1" 7 
1465 1938 1901 755 we ra 
1966 1939 1805 Z568 A 1799 
d ' 1l 757 1708 
1908 1941 1907 758 1705 1 
1900 1842 108 759 1704 1797 
19/70 1948 109 760 1708 1798 
Jl 1944 1910 761 1702 ^ as 
1972 1945. 18 762 170 3794 
19/3 1918 Ion Ges 1700 1723 
1974 1947 193 764 1699 1799 
18/5 1948 1914 765 1698 1721 
EN MEM 
1 1956 16 
1978 1051 1917 Ges lep- 1718 
1979 1952 1918 769 1694 1717 
1990 1953 1919 770 1613 1716 
1981 1954 1990 771 1692 1715 
1982 1955 1921 272 1691 1714 
1983 1956 1922 773 1690 1713 
1984 1957 1993 774 1089 jila 
1985 1958 1994 775 less m 
1986 1959 1995 776 1687 10 
1997 1960 1926 777 1686 d 
1988 1961 1927 778 1655 HOS 
1089 1962 i998 779 1084 Ir 
1990 1963 1929 — 780 les 
1991 1904 1950 781 iu eq 
1992 1965 1981 782 e 
1932 783 les 03 
1994 1907 1933 784 -1679 1702 
et As Ji SES eg 1701 
1990 1 786 1077 1700 
1900 1969 1935 787 lm vi 
1997 1970 1996 788 1075 1698 
jq pu 789 1674 l9; 
1999 7 1696 
1789 1973 1939 790 163 
1695 
UH 
1741 1975 1941 1693 
102 793 1670 
1743 1976 794 1669 1692 
1743 1977 TA 795 1608 1691 
1744 1978 19 796 1667 — 1000 
1745 1979 1945 797 1006 1699 
leso 1946 1088 
1748 1947 798 1665 
1747 Tm 1938 799 164 1686 
1748 
2. n Milion. BQR zed by} angot 


371 
Jup, Vonus, Sat 
ADAD ger 
17831889 19) 
1782 1888 — 1905. 
1781 1887 1959 
70 1888 Loes 
70 15885 1957 
178 1884 1966. 
1777 1883 1955 
10 1882 1954 
Q 1981 ` 1953 
1774 1880 1952 
1778 1875 1951 * 
17723 1878 1950. 
171 1877 i99 
170 1878 1948 
170 1875 1947 
1768 1874 1946 
1767 1873 1945. 
Vee 3979 1944 
1765 1871 1943 
1764 ` 1870 1942 
1762 ` ven 1999 
18L 1867 — 1998 
1760 1868 1997 
1758 1864 1995. 
1757 1863 1994 
1755 1861 1992 
1753 - 1859 1990 
1762 1858 ech 
131 1857 1958 
1750 1856 — 1987 
1710 1855 1986 
1748 1854 1985 
1747 1853 1984 
1746 — 1859 1983 
1745 185] 1982 
1744 1850 1981 
1743 849 1980 
17483 1&8 1979 
141 1847 1978 
1740 1848 1977 
1738 1845 1976 
1999 181 1975 
19098 1813 1974 
1997 1842 1973 
1090 1341 1972 
1995 1810 1971 
1991 1839 1970 
1993 1835 1969 
19923 . 1837 — 1968 
199) 1836 1907 
1990 1885 1966 
1989 1834 1965 
1088 1883 1984. 
1987 1833 1963 
1980 1831 1962 
1985 1880 1901 
1981 1829 1900 
1983 1825 1959 
1982 1827 1958 
1951 1826 1957 
1980 1825 1956 
1979 1824 1955 
18978 1823 1954 
1977 1899 1953 
1976 1821 1952 
1975 1820 1951 
197.4 1819 1950 
1973 1818 1949 
1972 1817 1948 
1971 1816 1947 
1970 1815 1946 
1969 1814 1935 
1968 1813 1944 
1967 18123 1918 
1986 1811 1942 
1965 1810 1941 
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3 ETO... 
TABLE V-A—cont. 
i Yearly increase of mean longitude, eto. —con;, 
f rd. CR Mars. J Sat. M M J v Sa 
n ear A.D. Mars. up. it. are, Mero. up. Venns. t. .C. ' 
9 i reckoned B.C Mare, Moro, 
H from 1 B.C. Degrees, A.D. AD. AD. AD. AD, A.D 
f 801 315 188 68 1890 1866 1750 1984 “ 1950 801 1662 AD, 
d 802 we ag 80 1891 1867 1751 1985 1951 802 1661 1685 
i 803 338 249 92 1892 1868 1752 1986- 1959 803 1680 1684 
j 804 170 279 104 1893 1860 31753 1987 1953 804 1659 1633 ` 
H 805 1 310 116 1894 1870 1754 1988 1954 805 1658 1682 ; 
: 806 192 30 139 1895 1871 1755 1989. 1955 806 e 1681 e P 
I 807 24 l 141 1896 1872 1756 1990 1956 307 1656 1680 * 
| 809 — 4, a 358 197 183 me we wa SoZ 1655 169 y t 
x 809 47 71 — 165 1898 1874 1758 1992 1958 309 165, 1078 NR b 
810 238 101 178 1899 1575 1760 1993 1950. 310 1633 mi ly à 
» 811 90 — 133 — 190 1900 18/6 1760 1994 1900. 811 1652 éi M 
812 26L. 162 202 1901 1577 1761 1995 1980 812 1651 1075 t 
813 92 192 214 1909 18/8 1762 1996 we . gig Ji 1874 
Sen 154 Ee, 19008 879 e 1997- 193 ` S2 lao 183 
310 I5 e 309 ' 190 ep 1764. 1098. lo Si les 1622 
816 306 283 1561 1905 1881 1765 1999 1965 816 1647 — 197 
817 138 aa 268 1900 1882 1766 1765 1900 — 817 GH 1660 
818 39 344° 275 1907 1883 1767 1706 196; 818 1645 1968 
819 161 1$ = 2388 1908 1884 1768 .1767 1908 819 1644 1067 
820 352 45 300 1909 1685 1769 1768 1969 320 1643 1606 
821 183 76 312 1910 1880 1770 1769 1970 821 1612 1605 
822 lo 105 324 1911 1887 1771 1770 19721 822 1641 1661 
823 206 186 336 1912 1888 1772 1771 1972 323 1610 1603 
824 38 165 319 1913 1889 1773 1772 1973 822 1639 1602 
825 29 197 1 1914 1890 1774 1775 1974 825 1038 1661 
826 60 — 227 l3 1915 1891 1775 1774 1978 326 1637 1660 
827 202 257 25 1916 1892 1776 1775 1976 827 1715 1659 
828 83 28 38 1917 1893 1777 17:6 197; 828 1714 1658 
829 275 318 50 1918 1894 1778 “1777 1978 829 1713 165 
830 106 348 62 1919 1895 1779 1778 1979 830 1712 1656 
831 297 19 74 1920 1896 1780 1779 1990 831 1711 1655 
832 129 49 86 1921 1897 1781 1780 1981 832 1710 1654 
833 326 79 99 1922 1898 1782 1781 1982 833 1709 1653 
834 152 110 1l 1993 1899 1783 1732 1983 334 1708 1052 
835 313 140 128 1994 1900 1784 1783 1984 335 1707 1651 
836 175 170 135 1995 1901 1785 1784 198 336 1706 1650 
837 6 20 147 1926 192 1786 178 1986 837 1705 1649 
838 197 231 160 1927 1903 1787 1788 1987 338 1704 1618 
839 29 2601 172 1998 1904 1788 1787 1988 839 1708 1647 
840 0220 292 184 1999 1900 1789 1788 1989 $40 1702 1646 
: 2 930 1906 1790 1789 19900 341 1701 1645 
843 218 352 309 1931 1907 1791 1790 1991 842 1700 1999 
843 74 23 — 2231 1932 1908 1792 1791 1992 843 1009 us un 
844 266 8 233 1938 1909 1793 1792 1993 844 169 — 
845 97 83 240 1934 1910 1794 1793 1994 845 1697 m eg 
846 29 114 257 1935 1911 1795 1794 1995 846 Tod eben 
847 120 144 270 1936 1912 1798 1795 199060 847 ie 1909 1917 
848 3 17b 282 . 1937 1913 1797 1796 1997 348 ya Toy miele 
849 143 205 294 1938 1914 1798 1797 1998 849 IM 1991 . 1915 
850 3384 235 306 1939 1916 1799 1798 1999 850 j 
1691 190 191 
1 166 266 , 319 1910 1916 1800 1799 1617 851 19899 1918 
852 357 206 331 1941 1917 1801 1800 1615 ena Soch 1988 1912 
853 188 326 343 1942 1918 1802 1801 1619. Spr T 1957 1911 
854 20 857 365 1943 1919 — 1803 1802 1620 EE 1697 1986 1910 
855 211 27 7 1944 1920 1804 1803 1621 8 g 1686 1985 1909 
856 43 57 90 1915 191 1805 1804 1622 255 1685 1984 1908 
857 »34 88 32 1946 1992 1806 1805 1628 KH 1684 1983 1907 
* 858 66  .18 44 1947 1993 1807 1808 1624 ope igus. 1983 Ko 
859 257 148 56 1918 1924 1808 1807 1625 ge cen js 1 
860 88 179 69 1949 1925 1809 1808 1626 "n 
E ^ 61 1681 1903 
280 — 209 81 1950 1928 1810 1809 1627 8 1979 š 
ay ee 98 1951 1927 1811 1810 1628 aaa 1980 ` om Lo 
863. 302 270 105 1952 1928 1812 1811 1629 Bod 1678 1977 1900 
864 184 300 1i 1953 1929 1813 1812 1930 965 1677 1976 ` eg 
865 325 330 130 1954 1930 1814 1813 1031 255 1676 1975 1898 
866 157 l 142 1955 1931 1815 1814 1632 ae 1675 1974 1897 
867 318 31 ` 154 1956 1932 1816 1815 1683 587 1674 ek 186 D 
868 179 61 166 1957 1983 1817 1810 1634 Et 1673 1973 1895 
869 11 92 179 1938 1934 1818 1817 1635 GE 1672 1 
870 202 122 191 1959 1935 1819 1818 1636 ó a 1684 
871 1671 1909 893 
34 153 203 1960 1936 — 1820 1819 1637 1670 1 
872 295 1853 215 1901 1937 1821 1820 1638 ete 1669 — 1891 
873 57 213 227 1962 1988 1822 1821 rid 874 1668 196 1 ” 
874 248 244 240 1963 1989 1823 1822 1 875 1667 19006 1 3 
875 70 274 252 1964 1940 1824 1823 1641 ore 1666 196: 18 im 
876 271 304 264 1965 1941 1825 1824 1642 Së 1665 qs MS 
: 1966 1942 1826 1825 1643 664 1 
877 102 335 276 9 378 1 1962 1895 = 
294 5 289 1967 1943 1827 1826 1644 1663 e 
878 45 879 1 
1968 1944 1828 1827 16 1662 
879 125 35 301 1640 880 J 
880 316 6 3813 1989 1945 1829 1828 ; 
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HES a Bs 


ESF. 
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— — P CB ges et Q CO 


2220222458 SSOSSDSSSSSRB F 


d Sat. 
= up- 
A? ae T 
ES e" aa 
"ei 9 57 
Ale 399 157 2 
"4 11 187 4 
le 3 a7 e 
d Zei a a9 
de 2 x5 a 
NH 3 
al * 9 a 
Mi a 
JP 39 ` Ta 
` Z 112 
ue 9 wo = 
SE e a Se 
KR wm o: 1 
NE 307 148 
A o A 173 
QE Uu! xo ep 
NE M 33 — 197 
MP o1 
a j 9210 
NS c 2 
l: : 37 44 234 
D a * 74 246 
ag OI 958 
mM gd i" =; 
ka 1 
JAN 283 
d m 195 205 
EM e 2 — 307 
b m 358 — 320 
Jr ^ 
M 286 332 
ak P: 317 ` 344 
dh 19 o 356 
ek s 17 `8 
“P ds al 
; 7 
a me 108 45 
TE 1] 139 57 
HB om 10 70 
8 20 82 
am 930 94 
: 5 280 106 
ER S 2 us 
i D 321 131 
a 351 143 
22 155 
ya 2 167 
82 180 
E S us = igs 
d 148 39 
kel 178 216 
ER 3 04 Soe 
eh NE" " 241 
| $5 299 
cy s 26 802 
mu © u 
Ug 88 326 
^ m m - 
a 33 
|; is 147 F 
dn 28 as 
Sus s 
(ug 
dn "mm 40 
m b Si 52 
$3 64 
E s 76 
: ' S 
E a 101 
& 9 
Š 191 118 
È 182 137 
(d 149 
S w 
P ND 182 
: 3 174 . 
Q n 
4 % 136 
o $ Jo 
211 


F. 
ASE op MEAN LONGITUDE ETO, 
TABLE Ve . 
Yearly increase Of mean longity, Be ed 
l "cont, 
Mero. Jup. Yon 
me. Sat, Be Mara, More, 
A.D. ap. A.D. AD. 
1946 1830 18 g A.D, A.D, 
194. 1831 1699 log 381 Me "lx 
1948 1839 183 1g 882 1666 1959 
1949 1833 1839 1080 asa 1659 1958 
ze JS m Na ios e 
AST lass 886 3 553 
1952 183g 1835 — 1653 887 1656 1955 
wie tag 280 oa 887 wa IH 
a I le] n 
NR TE ies 890 e me 
1957 184] Tr o 167 8911651 1950 
5 181 1 3 
loo 199 e Jm 393 ig Im 
me wa a ie fee ma ie 
661 
1901 1845 1944 1662 FEE 14 Te 
toon. 145 189 1 897 ` joi; 195 
woe aps a Im dna 
Ü: 1065 
1905 _ 194, e 900 1015 n 
1906 — 1850 1819 1667 901 1641 1340 
1967 1881 — 1850 1668 9 
IEEE umo d 
1 1670 — 9g : Š 
1970. 1881 . 1853 180 905 1037 1934 
1971 — 1855 1854 les 906 19; 1935 
1972 1856 — 1855 + 1089. gor ion 1934 
Ma gess de K Sog 1o 103 
1974  ] 1655 909 1917 
1976 1859 1858 — 1676 910 ' ee 1931 
1976 ` 1800 185 1677 911 1g ` 1930 
1977 — 1800 1800 Lee 913 194 1999 
1978 — 1809 1861. 1079 913 . 1915 19 
1860 Zi Se e OE "e 
1980 1 56: 6 11 Ü 
1981 1865 1864 — 1699 916 19:0 1995 
we E E. OE ia 
1983 1 
1984 1868 1807 — 1685 919 1907 ` 1929 
1985 1869 -1868 1686 920 1906 1921 
1986 — 1870 1869 1687 921 1905 ` 1990 
1987 1871 1870 1688 922 "194 1919 
1988 1872 187] 1689 923 1908 ^ os 
1989 ` 1873 1879 1690 924 1902 1917 
1990 — 1874 1873 1691 925 1901 1916 
1991 1876 1874 1093 928 1900 1915 
m Em ous m oH o n 
993 
1994 18/8 1877 1695 9029 1897 1913 
1995 1879 1878 169 930 1896 1911 
O 1879 1697 931 1895 1910 
1997 1881 1880 1698 932 1894 — 1909 
198 1883 1581 169 933 1593 1908 
1999 1883 1882 170 934 1592 907 
1645 1884 1883 1701 935 1591 1906 
1046 1885 1884 172 936 e 1805 
1647 1886 1885 1703 Feu 1888 Ieee 
1649 1888 1887 170 939 1887 1903 
1649 d Ü 1901 
1650 1889 1888 1706 940 188 am 
19 
1651 1890 1839 1707 941 e 1800 
1652 1891 1890 1708 942 m 
3 1700 943 1883 
1653 ' 1892 1891 3 1882 1897 
1654 1898 1802. 1710 94 1881 1896 
1655 1894 1893 1711 oan es 1895 
1656 1895 1894 is’ par, G a ee 
1657 1896 1895 i4 948 1878 1893 
1658 1897 1896 1715 949 1877 a 
1659 1893 1897 1716 950 1876 189 
1660 1899 1898 us * 
951 
1601 1900 1899 Wis 952 isa 189 
1662 1901 1900 171 3 1873 . 1888 
1663 1902 1901 1719 95 1872 ^ 1887 
1009. 1002 ty EX t ex. s 
1605 1904 1908 1721 955 1870 1885 
1606 Jam Se 956 , 190 Je 
1666 1905 e 1733 957 n 
1667 1906 190 1724 958 1868 n 
J668 ` 1007 1908 175 959 1867 
1669 ` 1908 


angdssl 
1907 Glod ang 
167 amvigasMatt 226lectio9 Gg 

@C-0.1809amvi 


373 
Jup. Venus, Sat, 
AD. AD. AD. 
1886 1904 | 
1853 1963 e 
1882 1902 1858 
1881 1961 1857 
880 1960 1857 
1879 1959 1855 
18/8 1958 ei 
197 107 1853 
1876. 1958 1952 
1875 1955 1851 
1874 195, 
1873 1953 éi 
18721959 1815 
1871 1951 1817 
1870 1959 1846 
1868 1948 1844 
199 . py d 
1900 . 1049 lege 
885 1945 1841 
l8 ` ou RET 
1863 1943 1639 
1862 1942 1838 
186001 1911 1837 
190 1910 1834 
1859 1939 1835 
1858 1998 1834 
1857 1937 1833 
1850 1936 1832 
1555 1935 1831 
1854 1934 1830 
1853 1933 1899 
1852 1983 
1351 1931 1827 
1850 1930 1826 
1819 1929 825 
18:8 1898 1824 
1847 1977 1823 
1816 ` 1998 1822 
1845 1995 1821 
183 19», 1820 
1813 1923 1819 
1812 1929 1815 
184] 1991 1817 
1840 1920 1816 
1839 1919 1815 
1838 1918 1814 
1897 1917 we 
1836 1916 1812 
1835 19 isu 
1834 1914 1810 
1833 1913 1809 
1832 1912 ` 1808 
1831 191 189; 
lF30 1910 180g 
1829 1909 1805 
1828 1908 1804 
1827 1907 1803 
1826 1906 1892 
1825 1905 1801 
1824 1904 1800 
1823 1903 1799 
1822 1902 1798 
182! 1901 1797 
1820 1900 1796 
1819 1899 1795 
1818 1898 1794 
1817 1897 1793 
1816 1896 1799 
1815 1805 179] 
1814 1894 1700 
1813 1893 1489 
1812 189» 1788 
1811 1891 1787 
` 1810 1890 1786. 
1809 1889 1785 
1808 1888 178i 
1807 1887 15783 
1800 1886 1782 
1805 1885 1781 
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TABLE V-A—cont, E, Eto, 1 
Yearly increase of m ! 
Yem; alo * ean longitude, eto. cont | 
D. Jop. ; 
pee pe Mew. Mess ux "ege, ` Set, E.C. | 
from 1 B.C. Degroos. AD. aD AD. AD, AD a Mero, J 
.961 30 4 - 223 SNE 
862. ss 32 104 191 190 199 is gg, 4D ge 
2 191 1910 1 1 18 A | 
963 8 65 247 1689 1873 728 962 G5 An S| 
964 19: 95 359 1690 1074 1913 1913 FO 963 Ss e 3 ui 
965 .26 126 272 1691 1675 1914 30 964 3 C 
966 217° 156 284 1692 le78 1915 1914 1.91 965 en s NUM 
967 49 186 996 1693 1677 191 1914 1739 966 1801 1577 a 
968 20 217 308 160 10/8 loy 5 1793 oe 190 d m 
969 71 aw s we ee ij D (e ges 189 Sr ne M 
Š 8 x 1 187. 199 
970 262 277 393 1696 1680 1919 1918 1786 970 1867 189 e S 
872 P 3 
971 94 308 345 1607 1681 1920 185668 — Ew d 
s 1919 871 1 
9/3 1v s vw i. 199 e 1920 es mr. — S A 
974 388 39 2 1700 i684 e 151 179 973 ei — leg. In? 
975 140 69 34 170 . 1685 joer 122 Da — 974 Zi je Im 
976 33 99 46 1702 leo joe 199 1741 975 1592. —— ay Im 
977 168 130 58 1708 1687 25 1924 1732 976 — 199 og Im 
978 34 160 71 1704 i683 jem 1025 1743 977 wei gg E 
979 185 190 83 1705 1680 153. . 1920 1744 — 978 49 ` ep Da 
928 ` 1927 1848 1 
soo tr sm 95 2700 mee wes 10s 154. S29 1347 M ri 
" 1788 
982 — 490 ZS 1 1j mm mm 199 ve 981 WH ne 
1708 1092 — 1931 1930 1748 IMS — | 
983 281 312 . 132 1709 169; 982 1 80 3 
9 1932 1931 174 Se 1 184 
954. e ES 144 1710 1694 1988 1932 1780 — 1843 189 Hg A 
166 17i 1695 1934 1938 1849 1789 
986 85 43 168 1718 1698 1751 985 sa 887 e 
987 277 73 18 1713 1697 1930 1004 1739 — 986 1840 — qe Ve 
988 108 103 193 1714 1008 ss 1595 1759 987 gag ` 195 im 
989 299 134 Lee "Er re 1937 1936 1754 988 1838 1884 ig 
x 1938 1937 17 ' 1853 
990 13 mm 3 176 1700 19 198 e 939 aa mm Im 
: 1861 
gon yaa GE 929 1717 1701 1940 1939 1757 991 T. 1% 
993 ss. Xs s iris SS à 00 5 992 im ma M 
994 177 286. 900 1720 . 170i 33 17090 — 993 155 ggg EN 
995 8 ae 278 je we BE 193 1700 994 m Iggy Y 
996 19 346 291 1799 1706 1944 1943 1700 995 18831 ieg MA Ri 
997 31 17 308 1723 weg 195 194 1762 996 1830 — am 1 a 
eC EUER UENIT 1707 1946 1945 1763 997 18:9 — ju ve Si 
909 o 77 we 1795 1709 lms mpa Cp 998 es wo M 
1948 1947 17 1767 ei 
1000 . 245 108 339 1796 — 1710 1049 1948 wa 1000 Zi og cue 
1001 76 — 188 352 1727 1711 1950 
1049 1767 
1003 * 168 4 1728 1712 1951 1950 1768 1002 1894 1889 te 
i m m ma nn Ue qoos im me m 
19% 1822 
1008 1 M 40 1781 1715 1954 19538 1771 1005 NS mo WË 
1007 145 an of wee 1716 1955 1954 1773 1006 1820 183 1789 MB dh 
1008 336 350 65 — 1783 1717 1956 1955 1778 1007 1819 — 1834 1758 
1009 168 St za 1734 1718 1957 1956 1774 1008 1818 1833 1787 
1010 359 Si 1735 1719 1958 1957 1775 1009 1817 1832 1750 1% 
101 1736 1720 1959 1958 1776 1010 1816 1831 1755 MB. 
1011 19] 81 113 1787 eat 196 i e 
0 1959 1777 1011 1815 1880 1751 
1015 po IM. 19. - 1788 1722 1961 1960 1778 1012 1814 1e NS E 
1014 fur S YA WAA 1723 1902 1961 1779 1013 183 1898 KS ai 
1015 336 o 139 1740 1724 1963 1903 1780 1014 as Je Y j 
1016 e 3233 ve 174 1525 1904 1963 1781 1015 mn 185 P$ sm 
IO 23 2 — 1743 1720 1965 1964 1782 1016 1810 e EA 
1012 SION s IM IM 1727 1966 1865 1788 1017 190 1825 iw É 
1019 982 — 824 Tees 1728 1967 1966 1784 1018 1808 — 185 yg P 
10205003. EE 1720 1968 1967 1785 1019 1807 JS yug S 
1746 1730 19689 1968 1786 1020 1806 1 i 
m d 
1021 $e SG "mp 147 ` mm wen 199 1787 1021 — 1805 a Tus 
1023 398 ad 248 — 1748 1782 1971 1970 1788 1022 180+ am m N 
260 . 1749 1:33 1972 1971 1789 1028 10 lay ma F 
1024 1802 
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MEA e 
TABLE v. TONGITUDp, ETO 
Yearly inoreage of mean R cont, 375 
š Ongitude ç à 
£ a H š a 5 = idt * 
ZS d Hd z 5 E š INE E 
85g 3 Š « g š 
AD. AD. AD Ap gp P" Axépi LIUC EEUU ueber Spa: 
o 935 1751 1735 1974 1973 qn. eg WEST Taare 
e 19 e 1752 1736 197 1791 Degrog e 2 
176 5 1974 792 | 1105 » 
207 309 1753 1737 1976 1075 1705 1106 183 D 18s AD, AD, a 
937 = “ths 1738 SCH 1976 1794 1107 eM 8! 194 iet 1815 Zeg AD. AD. 
907 7 19077 1795 108 "a lN 208 2 1810 1818 157) 
me 310 1756 1740 1979 3975 1290 | 1109 sai 45 ae 1833 az 17H isig 187 
gos 358 1757 1741 1980 1979 1799 | 1110 728 175 za 193: lag 1712 1829 183 
$59 10 1758 1742 1981 3 97 | 1 11 GO 90g 1835 1g 1713 1891 G 
m 3 H5 1743 me wi o| lli." am c 199 qu DH deno 1825 
E S 83 1982 1899 | 3318 £7 288 jogo 1891 23 1878 
e - 2 88 1716 189 
o E La Dr mm me mo | qnit lo sy SE UD gel e 
7L 1763 1747 egg o 1903 1218 207 am a Di de Hie 1820 1879 
83 oi 1748 1937 wee 1803 | 1117 28 gig 19 1825 1880 
00 Io 1749 wen ech 180t | 1338 %0 58 ae 1842 Les 1720 1828 Issi 
103 1700 1750 1989 peel 1803 | 1119 Zi — 8g aa 195 1827 1721 1859 1882 
190 1707 1761 1990 wei 1908 | 1129 %2 l9 se 194 lss 1722 1830 1883 
132 1708 1752 1991 1999 197 | diay Vé 14  ; 195 1&9 véi 189 1883 
D 186 5 1848 1724 183. 
i iro Het wa Hy 8 | Hii € pe m o D US i E 
100 1771 1755 194 jg O 2124 sig $0 42 19 199 Tu jg 1887 
18L 1772 1766 1995 e 181 | 1125 20 Ss ls 1839 1729 1s 1888 
103 1773 1757 1998 199. 1812 | 1128 JA 3L o Ae S34 17:9 en 1889 
7 * 95 29 3 1851 í 1890 
Sr ne ie 1997 1996 ei 1127 pe L A 1952 1836 Z 1838 1891 
230 1776 1760 1999 129" 1815 | 1129 25 39 we 19 rad Wap 18 iste 
212 1777 1761 1856 1816 | 1130 > 92 115 185 1733 184 
254 1778 1762 185; 1:99 1817 | 1131 788 83 12; ige 2880 1734 p 1894 
307 1779 1763 1658 {65 1818 | ss 19 123 149 wes 1890 1735 je 1895 
97 1| 58 1766 lg 311 153 37 18H 17 £3 1696 
TPT oe re qe 25 leo| liaa 18 19 iw ms M4 Iur a Ro 
He 7 303 1782 1768 1080 1768 189» | 1135 Io 176 1800 iggy - 1/38 1816 1899 
J 85° X 316 1783 1767 ass 2709 189 | 313g 19 2% 189 Ise 14 IC 190 
y 6$ 328 Ga je e 1/70 1823 | 1187 328 275 om Is 1555 1749 em 
I 98 30 1785 1569 1663 1771 1824 1138 188 305 213 je 1515 l4 1819 200] 
mo 128 852 1780 1770 gos 1/72 1895 | 11839 of? 335 205 luu Zi Im lso 1903 
3 l A 1787 et 2685 1773 1898 | Tag ll „6 237 sa i125 1743 je 1904 
wm 17 e is 1908 1774 18:7 | 3149 Ji 36 250 189g 159 TM 1853 Ze 
H à 219 29 1789 177 1667 1775 1828 1143 233 60 303 1867 1850 1745 1853 1900 
Si 250 41 1790 wén 1868 1776 1829 2 G 97 974 isẹ JL 176 1854 1 
74 1889 1 9 | 1143 256 15 S08 1852 1747 ig; 
| 280 53 179) As 777 1830 | 1144. 38 238 1869 1853 Te 1855 1908 
30 e ve 175 1970 1778 1er] q 157 299 1870 1854 vu 1536 1900 
(ma 78 ée 1779 1671 1778 oss | 1129 279 188 31 ign jg 1857 1910 
` 1777 1672 382 | 1146 110 au l 1855 1750 
ll 90 1794 177 1780 1833 |.1 S 323 1872 185g e 1858 1911 
Hw awe 195 1778 1075 i 1 147 302 218 335 1873 jee Dä 1859 1912 
M 2 qu 129 1779 1674 e Ige | 1148 133 279 ae 1897 1733 1800 A 
4 1796 1780 + 1782 1835 | 1149 395 1874 1858 1753 1s 
là 197 ya 1075 1783 18 30 3 0 1575 1 1881 1014 
38 13 a 1797 1781 je og 1590 | 1150 156 340 19 ig 1599 1754 1562 1915 
Hos og 198 1782 1027 a 1887 | 1151 317 10 a ja; 2800 i755 1803 19 
| 1 1799 1785 1838 1 2: 1877 Wel 17 16 
ED 1783 16 152 179 Au 1758 1884 1917 - 
Dg s 19 180 175, leg 1788 189 | 1153 10 a ap 2878 1803 Ge 1805 1915 
23 I5 180) 1785 168 1787 1840 | 1154 202 101 o 180 1808 1759 180 1919 
AS 1802 1786 los! 2788 194 | 1155 33 mm 73 Am jeg „o JI 199 
"à sa ig S7 lese 1790 deis | iin 224 198 s ise dax Zi ms NA 
1 06 192 97 1922 
2% Lon 1759 1683 1791 ese | 1 d 97 1883 1867 e l 
uri 1789 198i 158 247 291 110 iss, | 870 1923 
1808 1702 1815 | 1159 869 1763 187] 1 
am Zi 1700 loa 1, 79 253 122 1895 1869 1 ped 
m 29 1807 791 93 1846 | 1160 270 953 134 1 ag di 183 195, 
i 108 D 1808 1793 mp ini 1847 2161 100 313 lid 1890 1871 168 1874 197 
E o 
ch x 285 jee 1259 ice 1799 1849 | 1163 m ^ in UM GC 
| 1929 
Mi w DR 1811 js 1850 | 1164 316 44 183 1890 1974 179 18 
Mim Ai isis 1796 1690. 1708 1851 | 1165 147 75 195 180] 1975 1770 m "e 
JR, m % isa 1797 les 1800 i8 | Ther d 15 29 Ruk gms 1 
Tum un 1798 100. 70 135 290 1893 1877 1773 1850 
|? ag 1515 1 * 1801 1854 | 1168 1 166 252 189: 1878 1773 go 1899 
É ^s Tu 1816 te eer 1803 1865 | 1169 193 198 24 1895 IN 14 1882 1098 
j 9 1 856 £ 26 256 1896 ` 18:0 1775 188; 
HEKETKKTKTIEEEEEEKE E: 
h 4 1808 1889 177 5 
i H w 9 18 pen aeng 1806 1859 | 1173 238 317 203 1899 1883 1778 1888 lu 
PEU d l8] deck SO 1807 1860 | 1174 70 348 305 1900 1894 1779 1887 1940 
RN 8 ae ome m ae me] rg tg ay m es ne DW Ma 
4 3 862 1898 1781 1889 
EE: 96 1824 1807 1702 1810 18863 | 1177 284 79 342 1903 1887 1782 1: n 
109 1808 S90 1913 
D š ia; 1825 ve 1703 1811 1864 | 1178 115 109 354 1904 1858 1788 1891 1914 
DA jas 1826 gig 270% 1812 1805 | 1179 307 140 o 1905 1889 1784 1802 1945 
E Si lg 1837 yg), 1/05 1813 1866 | 1180 188 170 18 1900 1890 1785 1808 1946 
Pw Me eS lee ior ioe 18% | M83 1€ mo as lws 199 nep ieee M 
9 1815 1808 1787 1895 
170 1880 TP 1708 1816 1869 | 1183 352 261 55 1909 1893 1788 1896 pe 
1709 1817 1970 | 1184 184 201 67 1910 1894 1789 1897 1950 


WA ; TABLE V-A.—PLANETS.—YEARLY INCREASE OF MEAN: LO 
"LONG 


ITUDE, 
" TABLE V=A—<o nt. 
i * Yearly increase of meam longitude, eto. con; 
m =A sl E-] ° 
; x 8 a > = d n : G - a 
i “Qo 5 A E 5 E £. g as sige g : d RC d 
t PERES 5 u = = Š > a PEPEE = = š š 
4 ARI A e CARES ; GESEIS “ g 
cgrees. A.D AD. AD. AD. ‘AD, 
‘ . Degroes, A.D. 


1186 207 353 92 1912 1896 1791 ëm 1952 | 228 1991 
1187 38 38 106 1913 . 1897 1703 1900 1953 | laes 22 200 319 vi 197 
1188 3:9 S 116 1914 1898 1793 "1901 .1984 | lass 2 aa 2 le | 
1189 ol 88 125 1915 1899 1704 1902 1955 | laes s% ae d4 1994 ei 
1199 353 113 141 1918 1900 1785 1903 isse | 1270 * si 29 i995 19 
1191 $4 MA 15» i917 1900 1706 1904 1957 | 1273 5° 52 d 1995 1919 
1192 Ge 174 165 198 1902 1797 1905 1958 | 1223 107 gz dé 199 1981 
1192 108 204 177 1919 1908 1798 1906 1959 | 1278 W us 29 ls 
1194 298 235 190 192 1904 1799 190; 1980 | laza 299 lag 25 100. je 
98 


1195 129 265 202 1921 1905 1800 1908 1961 1275 322 173 
1196. 321 ‘295 214 1922 1906 isol 1909 1963 | 12789 153 203 at legs 1985 


j 
i 

i 1185' 15 323 "o 1911 1895 1790 1898 1951 | 1265 208 299 os 
` E 


1203 220 148 299 1929 1913 1808 1918 1969 1283 za 5 1999 
1204 52 “178 312 1980 1914 1809 1917 1970 | 1284 244 ag 107 Me Im ya 
í 1 


1205 243 209 324 1931 1915 1810 1918 1971 i285 7G 116 29 1648 199; 


1212 143 61 49 1938 1922 1817 1995 1978 | 1292 336 329. 307 1655 _ 1047 
1214 i 12] 02 1999 1923 1818 1998 1979 | 1298 ier sp 30% 1656 1048 
1214 166 122 74 1940 1924 1819 1997 - 1980 | . 16% 
1215 357 152. 86 1941 1925 1820 1998 1981 | 1295 190 GO 344 1059 1650 jy 
1216 189 '182 98 1942 1928 1821 -1999 1989 | 1296 > 90 356 1659 161 199 
1217 ' 30 .213 111 1043 1927 1822 -1930 ` 1983 | 1297 915 1». S 1660 1059 192 
1218 ` 212 :243 123 1944 1998 1823 1931 1984 1298 44. 151 20 1661: 1053 1903 
1219 . 43 ‘273 135 1945 1929 1824 1932 1985 1299 235 181 33 1662 l064 1604 pb 
1220 ' 234 :304 147 1946 1930 1825 1933 1986 1300 67 212 45 1068 1655 1905 in zr 
1221 66 :334 150 1947 1931 1826 1934 1987 | 3301 258 ze 57 1660: 1658 1905 
1222 257 ' 4 172 1948 1932 1897 1935 1988 e 

1223 89 35 184 1949 1933 1898 1936 1989 
1224 280 65 196 1950 1934 1829 1937 1990 
1225 “111 96 208 1951 1935 1830 “1938” 1991 
1226 303 126 221 1952 1936 1831 1939 1999 
1227 134 156 233 1953 1937 1832 1940 1998 : 
1228 320 187 245 1954 1938 1833 i941 1994 | 1308 lóS 94 142 
1229 187 217 257 1955 1939 1884 942° 1995 | 1309 319 198 Ise s 
1230 318 247 269 1956 1940 1885 1943 1996 | 1910 181 jo. AA 
2231 180. 278 282 1957 1941 1836 1944 ovr | 1911 1a 1285 Jm visu 
1232 11 ae J4 1958 1942 1837 1915 1998 | 1312 204 316 191 166 1097 m WA 
1233 - 203 338 806 1959 1943 1838 1946 1999 1313 e 246 204 16/6 198 18 imi 
1834. 34 9 318 1960 1944 1839 1947 1617 | 1814 296 577 26 1677 REPA 
1235 225 39 331 1901 1945 is40 1948 1618.| 1915 58 — WAA 1670 p Im 
1236 57 69 343 1902 1946 184] 1949 1619 | 1316 249 337 240 19 1672 | 
1237 218 100 355 1963 1947 1842 1950: 1620 | 1317 a 8 209. lest Jors 198 D 
1238 - 80 130 .-7 1961 1948 1843 1951 1691 | 1318 272 38 265 1674 1M 1 
DT Ul 180 719 1965 1949 1844 1952 D 1519 ' E 
1240 . 102 :191 32 1968 1950 1845 1953 -1623 1676 1 
1241. 203 “221 :;44 1967 195] 1816 1954 1624 | 1321 126 129 301 1684 Wa 
1222 125 251 56 1968 195% 1847 1955 1625 | 3322 318 326 1686 1678 . 19 
1243 317 282 :68 1969 1953 1848 1956 -162¢ | 1323 149 190 358 1057 1679 103 
1244 M8 312 op 1970 1954 1849 “1457 1627 | 1324 341 220 lees 1690 190 1 


1245 340 343 93 1971 1955 1850 1958 1698 ; b ; go 168 Ki 
1246 171 ' 18 105 1972 1956 1851 1059. 1699 | 1326 -3 281 er 1690 1682 Dus 38 
1247 2. 9 1 1973 1957 i852 1960 1630 | 1327 195 311 1093 I7, qm 
1248' 194 ` 74 -129 1974 1958 1858 “1981 1631 ; is ^80 
1249 25 104 142 1975 1059 ‘1854 1962 1632 | 1529 op 12 1693. 1 
1250 217 134 154 -1976 1960 3955 ‘1963 1638 | 1330 240: 72 04 1095 o 19 Ny 
1251. 43 165 106 1977 1951 1856 1964 1634 | 1331 240 103 76 1605 197 en) 
1252 239 195 178 1978 1962 1857 ‘1905 1635 | 1332 uu 133 ` 6d ; 
1253 ` TL 224 190 1979 1963 1858 .1906 1636 | 3233 263 1697 1 
12521 262 “265 203 1980 1964 1859 1967 1637 1884 95 1 112. 16 o 
1255 94 286 215 1981 1965 1880 1968 i6: | 1995 286 i 125 109). 1m N 
2256 .285 .316 227 1982 1966 1861 1969 1639 | 1336 117 254 137 1700 l 
1257 116 ap 239 1983 me 1869 1970 1610 | 1337 309 985 149. 1701 je, I 
1258 308 17 252 1984 1968 1863 1971 ‘1631 | 1338 140 ae 16L 175 we Ut 
3 1259 139 . 47 264 1985 1909 1864 1972 1042 | 1339 332 31 1708 T$ 18 e 
1260 33 78 276 1986 1970 ‘1865 .1973 1643 | 1340 — 
1261 162 108 288 1987 1971 3866 "1974 1644 | 1341 je mm 108 706 109 ep 
1262 -353 :188 300 1958 1972 1867 1975 1645 1342 5 77 210 I 1699 
1263 185 -169 318 1989 1923 1868 .1976 1646 | 1343 goo 10; 22 179 ^. 
1264 16 199 325 1990 1074 18h) 1977 1647 | 1944 


1304 112 333 94 1667 1059 199 Leg 


106 1668 1660 1910 118 BP 
1306 185 $4 118 1669 1601 191 Jai / 
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TABLE v. 
Yearly increase of — 
° longitude, etc. 
i 3 E š : igi" con 
Sij; 343 435 É 3 PS gs o, 
i d i^ EE ER E 3 85 $ 
T AD AD. AD. AD. A.D. > A Qa 3 e S H Sc 


dräi 

H pegroe 

Ubi 1708 1700 1950 1893 

GK o 1709 1701 1951 1824 TE T 

EE mm m m m Hm 

Bet Yl vos 1704 1954 189 Ta 1428 100 197 Ua Nm ] 

% a 29 1713 ^ 1700 1956 102 Ls | 1420 . me w WO) 1782 wei 1905 1810 

oz HEC EE 1829 1734 1439 109 jj 181 ve 183 1772 ee 180 

° 1 830 17 30 ` 

w S $e on 1708 lom le 135 | 1931 e SZ mm hog 
324 


" 1769 1888 1758 | 1485 196 66 145 18:8 1810 182 1968 1868 
a) 22 179 1/01 1750 1894 1789 1486 28 96 157 1849- 1841 1830 1984 1869 
m ID wa 1702 1751 1885 170 | 1487 239 1% 170 18590 lss Ji Ji 1870 

l763 1759 1886 1791 1488 51 157 182 1851 1818 1832 1968 1871 


ER] 1 257 3 1788 | 1813 
PE NS mm 1434 ls tare 230 1706 are Gi 1910 iste 
57 1718 1710 1960 1839 18 243 wes 1788 177 1911 1816 
8 3 1788 1 1789 17 
EE dom om ia m ia | ie m mom m O Mi N 
aha s 2 1 2 1835 1 178 8 1 
ME D$ a 1721 1718 1903 1836 Ce TE CR 387 moo p) HI) 1913 was 
UE Ia 46 1723 1714 1664 1837. 1745 1438 PEE EN ve NES Di: 1819 
Je 3 ^ 30 am 58 1723 1716 1965 183g 1743 la 9 39 10 30g 1801 1793 1783 ate 1820 
PR: AE 70 1724 1718 1968 1839 174 10 25 va 1802 179, ve 12910 189] 
Na My S5 My ag 1725 1717 1967 1829 1745 1241 ^s A ai Ian Ge me 10171 T 
zt ws set 95 las 1718 loes 1841 Isg | 1492 sw, YA mo isos In Ve jpo e 
i 209 178 
d, a am 119 1728 1720 1970 1843 ru 1445 * 1807 ve ei 1922 ee 
Sis: m un m see [MS mom so e : 
De d 85 7 2 1845 1759 322 789 1923" 
ka gl qs 16 166 1731 1728 1973 1846 1252 1447 D a A B ve Ds 1629 
iy gs Hó 168 1732 1722 1974 1847 lap laag 85 a o po pee l7 1925 1890 
gem 180 1733 1725 1975 1848 1753 3450 po 53 o lsp iso, D 19:6 1831 
id qM m am 192 173% 1790 1976 1849 Zë 1451 8 84 75 isis 1793 1927 1833 
iy e m] a 1785 1727 1977 1850 1724 1451 10 us o 1814 1500 1794 1925 es 
Tl Wey sa 287 217 1736 1728 1978 188) Le 52 70 1 1 1800 1795 1929 
GE Ee 229 1737 1729 Zë | 1453 i» l4 1805 1807 Get me 
E m A d 1979 1852 1757 1454 ^5 ui) T 1816 1808 1797 i e 
CE - Pi 1 < 
mg s ss PH 1738 1730 1980 1858 1758 1455 9 SH 1809 1 e 1837 
i fy it 358 253 17:9 1731 1981 1854 1759 1 15 295 139 1818 18 
m Ho 2 200 1710 1732 1983 1855. 1200 1400 46 200 15] Isio i) I7) 183 gg 
Wagn S YS 1741 1783 1983 ls mo Z 237 298 163 lee 1 1933 1889 
ba 9 20 1742 173: Š i 1258 o 35 a qe. JOL 1935 1810 
St ? 1084 1857 ya | 1 15 18M W13 o 
may S D» 302 1743 1795 lss lss Dm laeo 7 ww me qe 19 sos 130 19 
d E 1744 1736 1986 1859 ei 37 200 1893 1815 e 
SAS Ne Vo 1737 1987 oe ° 1401 288 58 a jsm 1816 180 1938 wi 
W MÜIS 210 339 1740 1738 19 705 1462 114 e a 18 1805 1844 
pH NI 381 1747 1739 1989 1803 sd 1463 306 118 59; De A pum Lu 
St TET ` 464 137 ls so je 198 isos o 1918 
BPB me g mo ESE: ier mao | 1268 mm st s mo wm Im em 
iE: s mm Là Du KE mo | dep ie Be me DE E E 
a MIR 3 59 Š 806 1⁄71 1468 18 > e ISIL 1945 3850 
M 1752 1744 1994 7 370 398 1531 1893 1819 
Pn G G 1807 1772 1469 14 3 196 1851 
S 1753 1745 1998 188% li 00 . 310 1832 1824 1813 lga 
am 3 o Wei 1748 1 868 1773 1470 206 331 ` 392 1883 1895 1814 1863 
IDEE EON EM mya | 1979 "ge Ya iy uM 
& Io 101 1747 1 1870 1775 1472 299 of : 1826 1815 1919 1854 
dir a wy a ee me | dara wo HE ls iw wé JI 
im I 9 1872 1777 1474 251 92 | 1837 1829 1818 1953 1857 
1 mn 1758 1750 e 
HE 1 1789 1873 1758 1475 83 š 1 
| ON, 38 1759 7 122 23 1888 18 1 
; R 1 1 ie — 1740 1874 1779 1476 2⁄4 153 35 1839 1831 1890 1954 1889 
T1 ie l 1741 1875 1780 1477 106 183 38 180 1532 
Uu 95 ra pl Ia 1722 wee mer | 1422 1% 218 00 a 188 le Do 1890 
(My ze nes 194 1743 dem pus 1479 128 244 72 189 jo en er e 
Uu UV i l éi 1744 1878 1783 1480 320 274 84 1813 1835 1834 1988 1e 
EE 31. ve ip. 1745 1879 1784 1481 161 305 96 1844 1838 1895 1950 1804 
Min vy s D 787 1746 1880 1785 1482 343 335 109 1815 183; 1898 1960 1 
Ts 1766 1758 pe 
Se 1769 1.27 1881 1786. | 1488 173 5 12 1948 1839 Ji 1961 1866 
m". 59 1748 1859 1787 1484 65 30 133 1847 1639 1898 1962 1867 
| l Ç 
K 


Dit 209 1772 7 1753 ; 

e 1887 1489 242 187 194 1852 1844 1838 1957 1872 
"o 2 Vii. 1105" 1754. tess tees, | aaoo 9a UE 205 1853 1815 1834 1968 1873 
a 33 iz 1766 1755 1889 1794 1491 265 248 219 1854 1846 1885 19609 1874 
Pon Us i50 1707: (ee en ies. |-1493- er aig at M = 1838 1970 1875 
d i 8 1708 1757 1891 1796 1493 283 am 243 1856 1819 1897 1971 1876 
ts 177 1769 1768 Ve 1797 1494 119 339 255 1857 18 18:8 1972 1877. 

MN i 7 a 
22 1770 1 e 1495 311 9 267 1868 1850 3839 1973 1878 
ju u P9 ga TS 1x es 1496 142 40 280 1859 1851 1840 1974 1879 
a £ ch 1772 1761 1895 1809 1497 324 70 292 18600 1852 1841 1975 1880 
b Np D ei 1773 eg leto 1801 1498 165 100 30: 1861 1863 1842 1978 ssl 
QM. wei 127 63 1897 1802 1499 . 350 181 316 1862 1854 1842 1977 1882 


| ee m 1 329 1803 1855 1844 1978 1883 
dd n Ves Cp 188 180 1801 v epu Nel uen mm its 1884 
| 8 1502 2 322 35) 1805 1807 1818 1880 1885 
1E Vë 1708 Deeg un deeg Isas 1982 1887 


378 
qo" : 
= E ` @ 
ake E 
APIS 
1505. . 65 
1506 254 
1507 88 
1508 979 
1509 111 
1510 302 
1511 133 
1512 325 
1513 156 
1514 34S 
1515 179 
1516 10 
1517 202 
1518 38 
1519 225 
1520 56 
1521 247 
1522 79 
1523 270 
1524 102 
1525 293 
1526 124 
1527 316 
1528 147 
1529 339 
1530 170 
1531 1 
1532 193 
1533 24 
1534 216 
1535 47 
1536 238 
1537 70 
1538 201 
1539 93 
1540 284 
1541 115 
1542 307 
1543 138 
1544 330 
1545 101 
1546 353 
1547 184 
1548 15 
1549 207 
1550 ` 38 
1551 230 
1552 ` .61 
1553 252 
1554 - . 34 
1555 275 
1556 107 
1557 297 
1558 `129 
1559 321 
1560 152 
1561 344 
1562 175 
1563 6 
1564 198 
1565 . 29 
1566 221. 
1567 5. 
1568 243 
1569: "e 
. 1570 . 266 
1571 98 
1572 289 
1573 120 
1574 312 
1575 14% 
1576 335 
1577 166 
1578 357 


1579 189. 


TABLE V-A.—PLANETS.— YEAR 
] -PLANETS.— LY INCREASE. o 
"ASE. OF MEAN 1.9 
NGIT 
‘TABLE V-A—cont, ` 


Yearly inorease of mean longitude eto... 
u "cont. 


UDE, enn 


e $gzn 
Get ec Bg id gag 
SES £8 P 701993 e EE 
LC E) 
ASEP^ 5 d $ [P 
S ‘ore Gea 
Degrees. A.D. A.D. AD. A.D. A.D. D 2 
d ogreos. 
Se 42 199) dar Im mm 1899 | 1580 so AP. ay 
14 '54 1870 sor 128 1839 | 1581 as D 229 > 
44 o 1871 1863 jee 1985 1890 f 1582 43 i) 238 Ie 1835 
1988 159 MA i 
74 70 183 184 1859 1987 153 | Isos %4 109 Sas ien rn 
A 3 275 193 
CH de nea pe 1854 1988 1893 | 1585 257 T5 1947 1939 
185 116 1875 iss 1958 1894 | 1586 o ss 287 19g 
198 137 i576 ious 19 1300 1895 | 1587 280 T Si e yo? 
226 140 1877 1889 1858 1993 189? | 2888 112 312 oe 190 194 
256 152. 1878 1870 1859 1993 isp, | 1539 303 349 gə 19591 wi 
287 164 1879 1871 1800 1994 1898 | 1590 134 "e gag 1952 1048 
317 176 1880 1872 1861 1995 1809 | 1591 325 45 ^78 1953 | 
, : 1900 Š 1 945 
347 188. 1881 1873 1802 1998 10i isos 19 m 1g jp 194 
> v .1874 1863 1997 1903 | 1594 180 15: 25 1956 ut 
-48 ` 213. 1883 1875 1864 1998 199. 1949 
: 1903 
xe SS 18D 1805 to oul 1896 A 1M gS 1 imo 
189 35 : 7 1866 1992 1905 | 1597 34 63 1959 1951 
ou 1886 1878 1867 19 226 74 jg 191 
169 262 1887 993 -1906 | 1598 22 95 1960 1959 
ois um ED us m i | ise 2 m 20m 
230° 286 1889 1881 1870 1996 1909 | 1600 248 316 110 1p 199 
261 398 1890 1882 lsi 1998 1909 1601 80 346 123 196 1955 
291 311 1891 1883 1872 1998 1910 1602 271 17 135 £ 1956 
° 19 196 
521 323 1892 1884 1873 1999 los | 1603 103 zi n 1858 1985 
° 67 1959 
352 835 1893 1885 1874 1765 1 
4 918 | 1605 125 
& ^0 isos jus ime me mia | 1608 m7 E E: 
88 12 1896 1895 er ire, 1515 | 1607 148 168 198 re los 
i d: B9 188% 7 1768 1918 | 1608 310 199 2 ig 1982 
143 36 1808 1890 -1878 1770 jig | 1810 VI M9 s" 1g 1d 
] 77 18 5 
174 48 1800 180 1880 1771 1919 | 1611 194 Zi Se 152 Im 
e dolo) ma ke H2 Dp | deii Q5 sm de) dg 
1921 217 35 
200 85. 1003 1894 1883 1774 1922 | 1614 48 a s Ji Tee 
295 97 1903 1895 188% 1775 19 : 
23 | 1615 239 51 294 1 
ao de me my ise ie ss | dei ag Be m im 
5 318 1980 1972 
som m m m | ie m iR m im i 
5 172 343 1989 
187 m 1805 1900 1889 1780 1928 | 1620 117 203 355 1983 don E 
JE 1909 1901. 1890 1781 1929 | 1621 308 233 7 1984 1076 | 
ya 183 1910 1902 1891 1782 1930 | 1622 189 264 19 1985 197 3 
sog go, J811 1603 1892 1783 1931 | 1623 331 204. 32.1986 . 1978 hi 
1912 1904 1898 178% 1932 1624 102 -324 44 1987. 1979- m 
230 220. 1913 1905 189% 1785 19 1625 s th z 
33 5 354 355- 56 1958 1980 E 
289 233 1914 1008 1895 1786 1934 | 1626 185 25 6s me me m 
a MÁ 5 1907 1896 1787 1935 | 1627 16 55 80 1990 1982 X 5 
1916 1908 1897 1788 1938 | 1628 208 88 93 1991. 1983 Wu 
a = 18H 1909 1898 1789 1937 | 1629 39 116 105 1999 1984 i 4 
at se 1918 19810 1899 .1790 1933 | 1630 231 146 117 1993 1985 
— 1919 1811 1900 1791 1939 | 1631 62 177 129 1994 1986 4 
ege 1920 1912 1901 1792 1940 | 1632 253 207 141 1995 pel xu 
me 1921 1913 1992 1798 194; | 1633 84 336 164 1906. ems A 
1922 1914 1908 1794 1942 | 1684 276 268 166 1997 1987. I 
182 342 1993 1915 1904 1795 1635 108 298. 178 1998 1990. gu 
312 354 192% 1918 1905 ei 194, | 1636 28 828 190 1990 re k 0 
243 ` 6 1925 1917 1906 1797. 1945 | 1637 130. 359 203 e Soen? | 
aa 19 "Bo 1918 1907 1798 je | 1638 322 20. 215 Joos 
Se JAT 1019) e | 1880. 159 59387 en 
Pal Ee 1928 1920 1909 1800 1949 | 1640 345 90 ei 1998 - 
s4 2 109 195 1910 Io lasg | 2681 i76. 199 e 1997 
EUR 1930 192: 1911 1802 195) | 1642 7 1 Di a `. 1998 
05242: Agee 1039 31912. -1803 et le 1843 199. 191 SU cea toe 
108 1934 1918 1804 1958 | 1045 s 1 mo E 
125 104 1933 1995 1914 1805. — 3 
; 1958 : a i 
156 116 1934 1928 1915 1808 1954 el eee e ene 
1935 1927 1916 1807 1955 647 244 302 32. Ë p 
216 141 1936 1998 1648 76 339 37 Š o 
mie Ë 1917 1808 1956 | 3$ am Ž 2 
2. 58 1937 1920 1918 1809 1957 1929 367 nr P we 
—9— 195 1918 1930 1919 1810 1958 2850; ; an 64. 14 s wi 
338 189 1940 jay 192 1811 1959 | 1652 121 94 2 & og yg 
: 8 309 194 1933 192] 1812 1960 | 1653 gig 1:4 38 1098 
39 314 1943 ieee 1022 1813 1961 | 1654 144 155 50 De 
EE 1814 1962 | 1655 336 185 63 
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e Qu MD NE TEM RE 


NER 
: SASE OF waw LONGI 
Ta we TUDE 
Yearly increase of E EA ee 379 
Years; mean long 
i "AD acra; Es eto cont 
t. Vonus. if reo- M ° " AO Year 
š yo Jap Sabo Vo kon ars: Jup. Sat, Venus; e d SE 
from ER are, J 5" 
š 1 B.C. nae "PO Sat, Venus, ZZ, 
8 pogre% e Dogroos. 1 Bo [Ae Mara, Jup. Sat. Ven: 
| ap 75 1891 1684 126 35 57 | GR. fron us, 
a Zo E ims iese us l5 9 13 1238 s me S 
dëm 100 iso 1687 aim 12 Sl we 1419 ed 91 Degree 
I qg UL 7 31 76 94 21 1714 Ms gi 197 1740 a 
: 3 a 134 1895 1688 172 106 qq 1929 1715 109175 1918 1741 D ou a 
im ies s o 1990 1689 _ 3 isy 19 le izle 2" z S% 1:0 1743 "im ae 
MA u . Ls 1907 1690 ‘tos 1y li 1.94 1219 ll a ge 1950 4743 9 30 4e 1977 
UE 9 (s 100 1808 1691 20 197 120 1925 1714 323 297 vw l 1744 UE 58 1978 
Na ag D 1899 1692 218 328 155 1916 1719 14 397 us 1952 1748 s; 4 70 1979 
m MA 8 185 1000 1093 49 ss we jo 1720 qz GE l2 buy 1448 14 o Eier 
d 7 1901 1 * ane 4 1 
N de 2 1 200 1008 1695 Ka 319 ior 1929 1722 EV n 1986 1749 G e 1 mi 
> P z Š 3 
w ME a 39 2. p. G 203 319 203 ai 1723 al gy 10 ws "HS 188 va 198 
TE Ss tos tong so 20 Bis ima PES 23 uo m 2I 
m OY jg sl 258 1906. 1699 18 go sw ma 1726 es l4 193 1999 1782 182 a jos 1988 
It M au 70 197 1700 309 iil 252 wa 2227 77 aa Aë Ié 1254 ai 9 180 rd 
MEM H 382 195 — 140 14! 995 Ten 1728 26 51 222 190 1758 305 309 gg 1998 
WEE s 6 75 1010 332 171 277 we 1729 loo za 235 ën 17 30 3240 ap 1259 
xi RE gy 7» 307 1919 1703 163 299 2% 1937 1730 s l 287 me Tyee 39 jw a 1090 
md g 102 319 1911 1704 355 232 1998 1731 1% $l 250 1905 1785 9 40 2:9 1905 
hn we wm 331 1912 1705 186 263 30! 199 1732 3l 271 1909 Gres 20 71 au im 
méi 7 we am 19183 1708 17 dor 213 1040 17 Zu 2 gg | 82 100 Ge 1993 
Sam 350 1914 1707 209 323 326 1941 1734 ie 2 290 ie 1780 s3 131 s; e: 
$ 8 1915 17 š: 38 1942 2 105 
m m E ao 1916 1709 s% mm 350 lg 1738 18 f ao 149 1762 a 192 Zi loe 
EP ye! wm 32 1917 1710 e Z — 2 1944 1737 wi 1299 332 197 2763 127 23 35 1997 
Ra 35 45 1918 1711 54 15 1945 1 19D 153 34 1 764 am 953 1998 
“R 254 84 ` o 738 99 184 972 1765 150 .914 1999 
sa ; 1946 1739 s4 Ji 357 183 1766 j S 397 .. 
"TT ear Years; : 9 1974 814 339 " 
d Gm KN also year Years; T 
Hh. Mars. Jap. Sat. if reo- A.D. : also yeor. ears ; 
i i up. hones Mars. Jup. Sat, if reo- Mars, Jap. Sat. ito. : also year ` 
f d from oned 1 p. t. if TCC- Mars. Jup. Sat. AD. 
mi ^ Degrees, 1 B.C. : from koned it reo- Mara, Jup, Sa 
M i .C. Degrees. 18 from koned P. Sat, 
T LEES 1815 — Ias. Degrees, 1.B.C. D fron 
J 188 "nS .C. 
IN d 15 1817 d 31 230 1864 19 i M 1911 15 34 3ll 1988 Degrees, 
] FAEERE age os ss, 1865 sil 78 wo laia d 321960 sa 3 Im 
2 1819 4 * 42 108 95 335 196 189 
D? 1% o 1820 122 306 1867 of 121 1914 230 125 37 1903 20 lll 202 
M 10 o 182 338 152 379 1868 e Zb 19 1915 o 155 7 1962 57 143 914 
i Ba wa H 1821 om 183 21 1899 d l 155 1918 oe 1e; ‘ts 1962 “SS L2 Ge 
ha zs a 1822 260 213 303 3870 s 12 15 1917 o ae a 1964 90 202 923 
bus A 1923 92 a a Agee pS 280 170 1918 s5 so 39 lose ul BI 
E E 24 283 274 3 1 279 260 182 1919 107 ze 3° 1966 103 263 283 
a 87 118 28 1872 lll 277 48 1967 ° 
E su 1825 115 o; 290 194 1920 298 37 o $04 298 
ha 125 1826 396 4 340 1873 sol 321 20 a l 1968 126 394 oe 
ih 188 18 334 352 187 1921 129 337 73 817 ai 3 
ag 27 137 4 133 351 2318 192 1969 317 354 
EE 150 1828 5 4 1875 35 2 93 3 12 3 a 1970 148 313 
(NH D lo 1829 12 35 16 1876 e A in 1923 19 a 97 1971 30 5 Jm 
ES m ma 2929 leo o a 1879 93 1924 au o 109 197 —— 
4 O 352 . 949 82 935 1925 2 171 85 336 
] lp us 187 1838 96 41 1878 175 99 192 1973 
140 1 183 179 113 267 1926 9 3 lló ae 
T 199 198 5 6 19 1 
Bn 1832 3 1879 10 14 34 1974 191 148 
My H oi 18 14.156 65 188 143 380 1927 108 159 Lu 1975 1 
db 200 ong 1 33° 208 187 "mi O. 202 173 $292 1928. 99 190 158 1976 25 178 13 
ua 834 37 ap 94-2882 33 203 304 1929 231 220 171 19 217 207 e 
Bn wa 35 1835 sss 1882 225 334 316 1930 53 a 19 4922 A e 
| Ps = 20) 1836 e ES ita 1883 ` 66 264 328 1931 au 281 195 cara a — 
Wu mr 1852 251 308 194 1995. 28 295. Si 1932 75 sit 207 1980 X3 ase JA 
IR t 284 183 3 339 139 1886 * 266 319 219 1981 94 358 gg 
AERE 1g 9 274 a '151 86 270 355 5 1934 93 12 232 1982 285 28 9 
ba) uox) 1840 106 bg 1887 102 30 17 1935 29 42 au 1983 117 5 ya 
D a 99 1841 163 1888 298 56 -30 bey 
m 821 297 “70 1936 121 78 256 1984 308 89 
on 1842 0 175.1889 124 868 es 
mn 333 198 100 : 49 1937 312 103 2908 1985 139 190 
D 1843 187 1890 316 117 54 1938 T» 
EM. 95 18 320 ` 130 209 i 143 .133 260 1986 331 150 147 
By 1⁄4 44 15 1891 147 147 66 1939 335 161 293 1987 162 
TES 8 1845 s lél 313 1892 339 177 78 1940 108 191.305 1988 di Ai WA 
nu Se 1846 iy; 19! 224 1893 170 208 91 1941 am 224 317 1989 185 
205 23 18 4 22). 9936: 189 zi 2 184 
Zë 34.1947 "Te 259 /.1894 2 938 103 1942 189 255 329 1990 16 37] 196 ` 
m o4 1948 197 ze 249 1895 :193 268 114 1948 20 283 342 1991 208 302 208 
Q a 1849 ^ 3 261,1896 24 299 127 1944 212 315 354 1992 39 333 999 
S OH 1850 220 313 273 1897 216 329 140 1945 43 up 61993 231 2 23 
B88 85151 1 285 1898 47 359 152 1946 23 16 .18 1994 G2 33 25 
95 1852 oi 18 .207 1899 230 30 104 1947. 08 46 80 1995 253 63 257 
Ü je 1863 ^7, 19 310 1900 70 60 170 1948 27 7 43 1996 S5 93 299 
ds us 1854 DES uem 322 1901 261 . 9 188 1949 8 107 55 1997 276 194 981 
e 132 855 97 | 334 1902 98 121 201 1950 280 137 67 1998 108 154 294 
da) Ju 1856 ss 134 346 1903 284 151 313 1951 1i2 168 79 1999 299 184 308 
a ng 1857 j99 105 859 1904 -116 181 225 1952 302 193 93 2000 130 215 318 
Moe ig 1858 an 195 1L 1905 307 a 237 1953 134 29 104 2001 331 245 330 
A e 1859. jii 225 23 1906 138 a 29 1954 320 39 15 2002 153 276. 313 
"way 193 1860 334 21 35: 1907 - 330 373 262 1955 157 289 128 2008 345 308 355 
"Sg re CES ALL BE 
347 72 191) 184 A 293 1958 11 20 165 


4214 years minus 2499 = A.D. 1715. Mercury, on Ist Ja 
-had the same place as on the 316th complete day of the Indian 80 
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TABLE V-B. 
Grocentric PLACES OF PLANETS. 


Introductory Note. . 


Table V-B is the second 
| part of the P 
— Rennen places of each of * ven 
aturn i ar : 
or every tenth day in the current cycle, whe betel Jupiter 


calendar are given throughout and by me 

solar month and day BE month. and Mubarmmade dates the tithi, nak ha; 

body of the Ephemoris. It has been shown in sectio "i up Je found fonde 

work, pages 110, ete., that, given the actual mo — Chapter V Pe 
one cycle as above, its place at any moment onan — of any 
ascertained very accurately with the help of Table VA prs 
periods, with the help of the millennial cycles indicat ate for 
note to Table V-A. Actual examples will be found on gos SE Som 
(section iii of Chapter V), showing how to use Tables y Ages 118, 119, 393 
lation of ancient positions of planets, such as those re uir d ` NA 

circa 2500 B.C., for Rama’s horoscope, and for the birth of Ch rist y Chinese En 
Kepler), or of conjunctions of planets noticed in more mod, ae (according to 
conjunction on 15th September, A.D. 1186. modera. times e. g, thy 

2. For the years A.D. 161 36 inclusi — B 
Hong of Saa along aad en ran et e E ate EI" tho yos. | 
years can be found from Table V-A which gives the dE — 
current cycle; or they may be found directly by applying & avilable CREE 
recurrence. For instance, the successive positions of Mars in A.D 1620 GE 
Table V-A, practically the same as his positions in A.D. 1988 (=A D. 1620. Ziel 

For the years A.D. 1637 to 1644, Table V-B sives the positions of Mars i 
Saturn alone, and the position of any other planet can be found by a E 
suitable cycle of recurrence. For instance, the successive position 0 Se Ge 
in'A.D. 1640 were the same as those in A.D. 1984 (= A.D. 1640 +344). i 

From A.D. 1656 to A.D.1764, the Table V-B gives the positions of all the 
planets except Venus because Venus’ cycle is two hundred and thirty-five years 
and for any year before A.D. 1765 inclusive, Venus’ positions can be found from 
Table V-A. Thus Venus’ positions in A.D, 1700 were the same as her positions 
in A.D. 1935 (—A.D. 1700 + 235), which are given in Table V-B. 

For the years A.D. 1765 to A.D. 1999, both inclusive, Table V-B gives the 
successive positions of all the five planets for every ten days in the year with the, 
corresponding dates of the-European calendar. 

. 3. In applying any cycle of recurrence to any planetary position recorded in 
this Table, care should e taken to see that turay of die Padian solar year 18 
not varied. For instance, suppose we want to find the position of Mercury, 
lst January 2500 B.C., we should first of all find out what day of the Se 
solar year corresponded to Ist January 2500 B.C. .We know Fen a T 
"ua 


. table, section K, that in 2501 B.C. the Indian solar year began on D 307th dey 


and from Eye-table, section q, that 1st January of 2500 B.C. was í 
reckoned from 1st March, 2501 B.C., or the 336th day reckoned from 1st an 
ary, 2501 B.C. (remembering that 2501 B.C. wasa leap year); SC ster | 


21st February the 1st January 2500 B.C. was therefore th 
day (= 336—20). Now, to find the year in Table V-B when — 
2499), w thus: 


the same successive positions as in 2500 B.C. (or A.D. minus Se 
one of the major cycles given at the beginning of Table YANI 50 
anua 


1715—16, i.e., by Table V-B) 321:8?.. 
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c 
US 


4D. 
fi 
still 1 


x ; 381 

will not do in this cage to take Mercury "n 

wt according to Table V-B be ause though "n on Is 
in 2501 B.C. were practically the Sa; ig positions į R D. 17 

ry January 2500 B.C. was a different day in the Indi n 1715- 

ei en the 316th complete day, as we 


ve toni d lan solar year 2501 B.C. 
1 16, when, as we may see from Table V-B, it was the 2 CES yt 
UD m$ Table V-B gives the planetary positions £o a 
n dian solar year. For Intermedi 
3 eaon 


6. 


We have. 


— A every tenth complete 
For ‘instance, in the example last 

en. on the 316th complete 

Morony B gives the following places : 

Ta 


lude that Mercury's place for .316 ‘compl 
year LD. 1715-16 was 312:3--9:5 = 821-90, p 


lst.January 2500 B.G. was the same as its position on F ebruary 7:75, Ze, at 
midnight between Febru; 


9 


e d Toportional r 
given, we required to know: 
day of the India 


Pub Andian solar 
A.D.. 1715—16:810th c 


omplete day. Place of Mer r 319-30 
E 320th 2 ; j » mE 3:52 


: `. — Kw D, A . 
Gë A ; : -Difference `. 15:90 
“For 10 days Mercury's place advances by J5:9° ` 
— For 1 day m, » 1:59» 
3 For 6 days 5. . $33, - 6x 1:59» 


- = 954° or 9:50 nearly, 


ete days of Indian. solar 
Table V-B gives the places of ` 


planets on -0 day, 
30th: complete day, ete. The 0 d 


on 10th complete day; on 

the day of commencement of the 

(1) in the head lines of the b 
1950 


L^ 1950 by Arya as well as by Strya Siddhanta ; 
(2)in Table II for every year from A D. i 
and (3) for all Siddhantas in 


their respective Eye-tables, 
example, the 0-day of A.D. 


Y of AD. 1715 was by Table TT or 
by “Ephemeris,. Vol. VIT,” March 29-75. The 10th 
March 39775, i.e., April 8:75; 


The 816th complete day of A.D. 1715 


ebruary + 6°75 = February 8:75 


ary 7 and February 8,- 
found already, 321-89, 


igiti otri 
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382 
PLANETS 
Geocentrio Places of Mars, Mercury, Jupiter, Venus and Saturn fo c 
š . ə T very ten, 
i e th 
Dar ot L&Y. 0 10 20 30 40 50 60 70 en ‘80 100 110 vers, rice ver 
20 Y 
Eng. date? Mr28 Ap 7 Apl7 Ap27 My7 My 17 My37 Zeg J 13 
Sat. 1617 220 233 340 260 273 286 300 sha 324 E see, Be Na aoe 
i018 mi 357 370 384 397 4L0 Ai 437 450 405 4T3 asa 359 rei An ie 
a à "4 49 € 
1610 — 473 497 499 5L1 324 537 550 563 577 390 603 gi CH d 
. * 62:7 
1620 605 -6L5 627 637 650 on 676: 699 70 . 0 Di o 
1621 738 747 756 766 776 789 801. 814 s28 Ge it 743 755 765 : 
1022 878 880 887 893 904 914 926 937 951 soa 97-7 oes, 182 ae m 
4 "3 3 
1625 — 1011 1015 1019 10238 103-1 1040 1049 1060 107-2 108-5 1097 111°0 Ae 1018 wee 
` 3 1136 
1624 1150 1151 1152 1153 1160 1167 1173 1184 1194 120 . 149 
1625 1289 128-7 128% 1284 128:8 199:] 1296 1306 1314 1922 1834 es 1242 1285 | 
1626 1426 1422 1418 Los 1416 1418 14319 1426 143-3 1439 1449 1455 * 137-9 lise 
š 0 148. 
1627 1562 1556 1550 1644 1542 1552 1541 1556 1550 1554 1563 1572 1584 WA M | 
š 1 1592 16. 
1628 1694 1687 1080 1673 1670 166-7 1664 1666 160-8 1669 167 $03 ig, 
1029 1828 181:5 1807 1800 179-5 1790 1785 1785 1785 1784 CH v 1052 1702 n4 
1630 1949 1941 1938 1925 1919 1913 1906 1904 1902 1898 190-2 1905 ee "m 9 1818 
. l6 199-4 
Eng. date. Mr29 Ap8 Ap18 An 28 My8 My 18 My28 Je 7 Je17 Je27 Jl š 
: ` ] 2 i L } : 7 ng : 
1631 2071 2063 2055 2048 2041 2031 2028 2022 2018 9014 2014 301-5 soe 222 AR Aan A 
Eng. date. Mr28 Ap 7 ‘Ap17 Ap27 My7 My17 My27 Je 6 deif Je28 J i * 3 
>  ,108 2189 3182 2175 2168 2160 215-2 2145 2139 2193 2128 ai HER AE Au 5 Aul Í 
1 E SEA area M37 airs 2271 2264 225:7 2250 2240 2240 203-7 235.9 Se 2133 
` ` ` ` : S W aser! = 5297 ga s: 
9:9 2392 238-4 3366 2369 236-1 2356 2354 2847 93)7 Pr 5d E $ 
Eng. date — Mr39 Ap 8 Ap18 Ap28 My8 My18 My28 Jo 7 Jél7 Je27 317 j T 
1635 2527 2535 252-3 252] 251-4 2508 9502 2495 2187 2479 2473 2401 der mae pus pM 5 uy 0 
450 ap vin S7 
Eng. date. Mr28 Ap 7 Ap17.Ap27 My7 My17 My27 Je G Jel6 Je26 Jl6 J 
1036 2639 20»8 2637 268-7 2653 2627 2821 2618 2005 2598 2591 1584 Soe Si an GL E 
° N | 
1687 Mars .. 214 286 357 428 497 566 634 701 769 854 901 96:5 1080 10 
i - è d Á a A 3T À 95 1159 wk 
= e 2746 2748 2750 27652 2748 2745 37434 2784 2726 2719 2712 270.5 2097 2692 2637 51 ei a 
1088 Mars .. 2406 2431 2445 2451 2449 2435 2104 2882 2859 9345 2841 2349 237: ; ! 
Sat. ... 2855 2858 3861 2866 2864 2802 23861 2855 2849 3848 2855 2827 2820 3813 3808 e i E 
Eng. date. — Mr39 Ap 8 Ap18 Ap28 My8 My18 My28 Je 7 Jel7 Je27 J17 Jll7 J12 Au 6 Au10 ys 06 
1639 Mars ... 801 428 496 56:3 on 697 762 825 892 95:8 1023 1085 lsi iz 1908 ui "T T 
Sat. 2963 296-9 2976 2980 2981 2082 2083 2078 2973 2969 2961 2954 2956 2988 wei 2924 ug 
Eng. date. ... Mr?8 Ap 7 Ap17 Ap27 My7 My17 My27 Je 6 Jel8 Je26 J16 J11G 3128 Au 5 Aul Au sii 
1640 Mars ... 2702 2761 2819 2876 2929 2081 302-5 306-6 3099 3124 3188 3193 3192 3099 3074 354 sii HH ma 
Bat. .. 3073 3080 308-7 8095 309-9 3102 310-4 310-1 3098 309-6 3090 3084 3077 3069 3061 3052 QH dat 
1641 Mars .. 507 571 635 699 761 825 889 950 101°5 1079 1142 1206 1266 1833 1997 1459 mi p 
Sat. ... 9188 3192 3201 39211 3216 3222 33227 3296 3275 3295 399-0 3215 3210 3903 3194 3186 3 Eo 
1612 Mars ... 291:8 2990 3061 318'4 3205 3274 3944 34L0 3476 3539 8598 54 106 153 192 ets ei p 
Bat. ... 8204 3805 3816 332-7 3334 3341 3348 3350 3358 3355 3352 3349 3345 3338 3840 d d 
EW o; 
Eng. date. ... Mr39 Ap 8 Ap18 Ap28 Men My18 My28 Je 7 Jel7 Je27 me J117 J127 Au6 Aul6 At MI 
1648 Mars .. 657 Vë 774 853 89:4 95:4 10L5 1076 1197 1190 1263 1824 1889 1481 m n s LM 
Bat. 39407 8419 3491 3448 8102 84601 83471 3476 3482 3496 3486 9484 3483 347 — "V 
Auð S! D d 
Eng. date. ... Mr28 Ap 7 Apl7 Ap27 My7 My17 My27 Je 6 Jel6 Je98 mg J116 JI 26 sët GE Ce j Ai 
1644 Mars .. 83107 3185 3260 8387 342 3498 3559 $3 107 176 245 312 375 YA 16 D "aw s 
Bat. ... 3524 3537 3550 3563 8574 3585 3595 02 O9 LY 19 2921 22 "E IT 
: VR m 
1045 Mars .. 821 872 923 977 1632 1088 1147 1205 1265 1325 1387 1449 Jod et 108 1858 P4 p 
, Merc. .. 3881 3568 143 334 51:8 683 806 S58 809 749 785 899 105:5 Deg 158 15 7 
Sat. .. 49 56 69° 82 94 106 118 127 186 146 151 155 160 
1646 Mars .. 3282 3800 3437 3514 8500 66 140 213 286 358 427 495 e nd 
Mero... 3519 108 291 461 598 oa 63:5 598 599 69:0 825.1008 my 29° 
Sat. 164 177 190 204 217 290 243 254 26:5 276 9358 290 
D Au 6 
Eng. dato. .. Mr29 Ap S Ap18 Ap28 My8 My18 My28 Je 7 Jel7 Jes? JI7 JIM N jog M 
|" 3647 Mara ... 1024 1056 1096 1189 1185 1237 1294 1846 1402 1459 1531 1580 1354 1499 
Mero. .. 64 396 38:0 463 454 882 379 468 6L8 786 gei 115 3 492 436 
Sot. .. 287 300 813 325 399 358 367 379 391 404 4L4 42 m 
Tom n : ç Bhar. Krit. Rohi. Mrig- 
Mesh. Vrsh. Mith. Kat. Sim. Kan, Tul. Vrach. Dhan. Mak. Kum. Min. Agen, r. css “667 
30 60 90 120 150 180 210 240 270 300 330 360 133 267 400 * 
ai ° .D. 17 
* Note that citations in European writers between 5th October A.D. 1582 and 13th September ` following * 
Russia, the NEW STYLE was introduced in A.D. 1582 by š bull of Pope Gregory XIII, by whioh the day Ze 3 ri 


t Britain and its dependencios by an Aot L AG 
SE gives only English dates, but the reader will remember that, e.g., ‘a continental writer citing 


" LU 
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of Parliament in A.D. 1752 which deolared the day fol A Ger 


Li 


— W2—GhooRNER Ig PLAOgg op PLANETS 


š ^ 883 
A.D. 1999 ; Mercury, A.D. 1645—aAp, 1999 
d | 16377 A.D. 1999. 
> É AN, 16177 220 230 240 250 260 ata 
| 29$ N3 NI mnm S D 13 na A 30 340 350 360 
025 380 pan 469 (07 men 29% 95 oa a E 21 Meg Mria Mr23 
04 356 494 496 1*0 1619 dra 1 299 me 309 aa 324 Ge 
J d d S x . WA 46-1 e " 
Me, ai 7. ed 643 636 629 620 oa 60:3 Sl deo ES 
"S 789 784. 775 767 785 : 
S) 4 wi oM 929- gei org 1921 qi 5, 


" 884 mz Sgp 
Mr 3 
1.160 e 139. 8259 e . 
I 953 dës 105:5 1034 1084 1079 1073 106-6 1622 807 898 ay. ^ Si 129 
St e 051 
LE éi wl 


'4 1027 102.0 SÉ 

‘O 1017 

71980 1222 1224 1220 397.7 1214 — Mr 2 Me 12 Mr 99 
ju? i 1200 1192 ie, N76 Nes 1102 1197 1151 

9 135 1958 1357 1357 i. 1625 15. Mr 8 
5 134 1949 195 ; ; 4 135: 348 1343 135. " : : : 
DISCE E DIESE an PE rm 
uiis M 19i imo 1 1014 1627 1 wa tops 1469 vi 1445 1497 1129 
V) yt 167 

lq tiles 1555 


AJ wi 1910 
ap 


^ 15]. 79: D 1552 1574 Loge 
I weg 1687 1097 1707 1717 1723 ess 1733 1628 1734 1786 1735 io 1726 pe] Maa Ar AE TES 
KR H] 2 
Ty ly mi 9 1920 1951 II ISPI 189 1629 en, |. 3 Mr 3 Mr 13 Me 29 
Ar 795 1805 Ë y k 2 A 1851 1854 1855 1859 18509 “spa. ‘ : 
i, du mg 82 18998 1909 1920 1951 1079 anes 1957 1630 198.3 3057 1971'1979 1903 doen me 3 1837 
Igi SI EA E: 1998 2010 202 ^ 002 1631 2085 207°5 205-1 208-3 05:5 9085 sos. : 
Du ZE, 1975 : 


1 ) N4 N14 N31 Da p D 24 Ja 3 bm Jao d 
ud. 0$ EI $97 2109 2121 2133 3159 2155 sige 1632 2172 2179 9157 2199 ao e ang NoD ess 
e! ZA 024 NS NI N28 Dg vig pgs 
0 


2197 2196 219:5* 2191 

d Ja 2 Ja 12 Ja 39 FL FH F2 
gn 04 O18 Ze sooo 2222 28.4 2245 2256 2267 1633 297.5 $52 2292 2298 2201 2305 zi d SC 
26 ui Cé ep? 2293 2305 2317 2328 2339 2351 230:2 1634. 2372 238:2 239:5 2398 240:5 2412 2414 241:6 24UT 
Sea Soa 20S HIT sme 2437 249 MGO 1635 21. M91 2492 2500 3599 2318 2521 2525 9529 
wi ER 

Y 5 N4 NI NA D4 pig py JAA Aa Am F9 pyg F 339 Mea 
1 os A Ne ohne 2523 2535 3547 2558 1636 256-9 : 
mm elt S , 
84 


2 Mr 3 Mr13 Mr 93 

2580 3591 2601 2610 suse 3025 2631 263.7 

r NS NIS N93 Dg pis pa 52 Jal? Jas Si py F2l Mr3 Mr13 an 

tja zm o Sei 2601 2011 2621 92633 2645 2656 1637 2668 2050 2691 s DI) 2:22 2730 2737 sc 

1 3 Mr3 Mr13 Mr 23 

T 4 1594 1056 1716 1775 1838 1893 1959 1638 2008 2062 ous 2169 Z219 3208 991-2 3352 2383 
dues Ld ed 2704 2713 2722 2733 2743 SCH 2766 2778 2789 3900 2812 9893 $893 2844 


2856 
3494 3505 957-3 Af lle 187 2 


! 2 9810 sere 1074 3145 32L7 3989 1639 935 55 324 
Mi sive 2802 2910 sere 282'5 283:6, 2847 2857 7809 2881 2894 2006 2018 oi off? 


2919 295-8 
th 03$ N4 NY N4 D4 Dig D 24 Ja 3 Jali ha F 3 emp gy Mr3 Mr 13 Mr 93 
d RB ed 1721 1785 1848 191-1 1975 2039 2101 1640 2166 


2229 2292 2357 2420 2?48:3 9546 2608 267:0 

212 2913 2913 291-9 2926 2932 29942 29547 29901 9978 2985 9996 3008 3020 303:3 3014 3055 3067 

i » ll Sa Mr 3 Mr 13 Mr 93 
| 0 N3 N13 N23 D3 DIS D23 Ja 2 Ja12 Ja 29 Fil F 2 E ; 
ch A T YA 3221 327:3 3326 3384 3443 3504 1641 3566 29 91 155 217 283 345 no 4 ja 
D E $081 303:5 3038 3043 3052 3001 306:9 3080 30911 $103 3116 3129 3141 3154 3 66 317 


shi M7 1782 1849 1914 1981 2046 211:3 2181 2249 1642 9318 2358 2456 2527 2696 2667 9739 9810 2851 
UNE] 3167 aus 


> 
3 3156 3157 3160 3166 3173 318'0 3191 3203 3919 322-4 $996 3249 9209 327:5 3288 
: ve ai "409 401 S15 671 ee 
F : . " " . . "6 194 1643 296 27 313 367 40 ; : 
i x99 2254 3254 cu 3283 3287 m 39977 8307 3317 3328 3338 3350 3302 337:5 3388 3401 
22 Mr 3 Mr 13 Mr 93 
H 5 Ja 8 Jal3 Ja23 pa Fiz F22 Mr. 
iu Ai? 025 N4 Nia N24 D4 Dis oe 1644 2468 2541 214 298 2790 2998 2914 3990 we 
Dé 103 1976 2054 2113 919-9 2253 2324 5 343 3454 3405 3477 3100 3503 3516 
UIS RM aa 3419 3416 9113 3411 841-4 3417 3420 3427 343 — — 
TE Fl F2 r 
M OM os D13 nen, Oe 680 714 755 798 
757 774 Te AE qud [^^ 698 057.1645 633 oa Ss 354 3587 3598 10 22 35 
3573 3563 3558 3553 3548 3548 3549 3549 SEP EPI : 8 3007 3086 3163 3949 
IE SA 62:1 2696 2773 2851 2928, më MI 
waa a 2111 2181 225:3 232:5 92398 217:2 3547 1646 — mae 3049 2991 9094 a E n mo 
/ VE 1878 194-7 207-0 222-7 2400 2574 9744 ' 88 99 95 104 112 = 
— H2 113 106 99 gs» "go 87 84 N22 94 979 977 999 1019 
E Ai ; '1 1098 1058 102: ; "3 3569 
fr, dëi 1086 1100 1199 1154 1164 1167 1155 1647 en 2845 2776 9786 250 ane ph SCH 80 
EP ms 1875 2025 2195 2368 2539 9696 92821 23:8 228 229 3*8 A 
a "8 9359 951 243 998 232 327 


F 22 Mr3 Mrl3 Mr 23 
Bild e SE, 3250 3398 3106 
d D 24 Ja Brae aT MIS 3092 317 i 
wi 3250 A. 2227 pen 2547 NH 2701 10489187. 285:0 3653 SIT 2983 3163 ges A s 
ara as Ae As ae e [EC 


; U. Bhad. Revati. 
. Srav. Dan. Satab. P. Bhad, 
el Hasta, Chit. Svati. Visa, Anur. Jyesh. Mula. P. Ash. E n 3007 3300 3398 mei — 3000 
Bt. ee 2000 3193 2267 2400 2593 2667 tries in Europe, except the British Isles and 
NETS "M ja all coun 
it De tho me days in English writers for the following reason.’ In 
* AD; 


were introduced into 
year. Similar changes re In ed ink 
1582, ten days being dropped, and A.D. 1700 was rees — on the week-day reckoning. The Present 
-(52, e] ` ither case ` e 
Was still de ed thee being dropped. In ei 


lled the 5 Qotober 1582, following.the old atyle. 


A tri 
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354 ^ TABLE .V-B.—G 
V-B.—GEOCENTRICG PLA C 
AVES OP PLANETS 


Geocentrio Places of Mars, Mercury, J upiter, Venus 


Day of L.S.Y. 0 10 20. 30 4 
1 -= 176 


.date — Mr? z 
1648" Mara . 3417 3526 01 “B27 Uy 7 "he WD Je9 Jel6 Joa ng A 

pers: am 1 d 2 203 176 250 398 563 M 5l3 552 e JI 26 Aug 

- 492 465 4T5 102 505 sig Si lll4 es pas 

Š "7 "Ss 


LS 


— gb 


1649 Mars ... 129% 1300 d V d 
Mero... 88 30 3683 Se Sch, ck care 1507 1559 1608 1671 en 
+ ` . i d H P . 2 
Sat (549 665 567 578 591 ou Gr; ei ae La 1216 1818 an 1853 jg, 
1l 683 oe 1249 wei! 
21 
704 


F160 es 08 SI 156 389 303 sa ws 

erc. .. 39100 342 a 107 2387 47% 1 "| x 
Sab .. 076 685 095 705 aa 730 foe Di 1002 1117 146 VI 103; As 
` j° 108. 


+ Eng date — Mr 29 3 
de 1051 Mors .. 1708 1076 “ber mom 1848 gos MiB Je7 Jely soar yı 
| Maro. T Saa es ey 7 1048 s ek? A 1761 1806 185€ ris JI 27 Ang A 
t .. 812 820 82 e i 3 964 o i o 198 7 one 
827 884 8^5 856 oos ei 395, Zi Pul Sey 1001 erh one 
4 One 98 1326 
O gn. 


MS Mars doe 327 "jog DA? MET NIITOU D Joe Jele Jaz Jo Jı 
> 6 Jl2G 


kl 
Ca 
Q 
2 
o 
© 
a 
ki 
do 
ag 
ki 
e 
° 
EI 
Gi 
to 
E 
= 
= 


E 
L3 
rg 
Pj 
+ 


VA ree 


1652 Mors .. 165 227 300 ai dey li 
Mero. .. 3436 21 209 39 1 Di 590 649 ot 783 85 S N6 A j 
Sa... 948 -953 958 oi ns yaa ae Dr Ji GT 794 SH éi 1046 Bite us vi 
: ' 1029 1043 1054 271 jg) UM wei D 
1069 1985 vi 1643 E gl] 1 
1094 Up 
7 


1653 Mars ... 2242 2242 . : 
Bu - 9553 158 KE p KR H p n 2113 2123 2146 2150 2220 

í. .. 1086 108 0 i . x 'd 575 72 : ; : i 

088 1090 1098 1101 1108 1115 1196 1197 1149 Bi ED rH 1650 Dr a 

> H87 1200 aa vi Ich 

1227 Im mH 


1654 Mars .. 393 937: r V : 
ST e — X. S83 e 258 102 as 552 909 974 1089 1103 jg, 
‘Bat... 1225 1224 1223. 1223 1228 1234 ; 6 845 1032 191: 1231 | 

1299 1248 1257 1987 1278 1.19 1992 1820 jee Di 
9 1291 1904 lap; poo 194 
“7 1880 1342 


Eng. date. .. Mr29 Ap8 A 
1655 Mors — 2599 2051 3008 dra awo Y MESS Je7 Jor” Jes? mz n | 
Mere... 103 199 we 91 143. sng “O22 2848 2851 2860 2818 2793 mii AUS Aul ien talos 
Sat... 1868 1860 1857 1955 1957 1360 1993 102i 1379 Zi 1108 Ir 1472 1450 Zi HET E 

i '5 1396 1407 1419 1481 Au PES mige 

l 143 1459 us hen 


Eng. date .. Mr38 Ap7 2 
ana Mim Ap 7 Apl y — My 7 Mr My 37 Je6 Jol8 Jo26 Du Nis N2% A ] 
Mes -- 3509 9504 8585 . 54 213 891 E 708 947 iios 1095 1157 1221 1385 go n wer 
up .. Š 196 2 i i £ , ` lU4 198 . : ° ^ Zb 
Sa. 1. 1800 1498 1490 AT ise 90 313 338 360 378 DE BU 140 les 100 umim 
496 1485 1491 1497 1501 151-1 1520 1530 1542 lss de E 


1657 Mars ... 2839 2908 A ^ 
Meo! 59 mal E ne 3109 3174 8237 3298 3357 3413 3463 3506 3551 3568 3593 3585 dg LU 
Jap, a E 471. 492 513 . 583 EE p. por 1019 1070 1025 965 986 1101 1250 1493 et 580 
a, ... e, ` ` D š R ër “5 K D s, ` a Mi 
; 1627 1620 1614 1611 1609 .1607 1610 161-3 1616 1624 1633 149 1651 1662 n Gi ! 


SS 


Eng. date ... Mr29 A 
1058. Mars .. 507 659 Apae ap 19 ay 8 My 18 My 28 Je7 Jel7 Je27 DS JL17 J127 AnG Aul6 An DÉI: 
: Mero... 3369 8539 124 312 498 908 965 1027 1089 1153 1215 1978 1341 1404 1468 1592 107 BRUM | 
SES: .. e 745 764 780 800 Sch SC Sch 330 309 SEH SE D ht ee zl e 
n 1764 175: d E : I "L 95 "7 1000 102 FIN 
| 166 1749 1741 1787 1738 1720 1780 1781 1731 1786 175 1529 Wee 1708 1778 mi LUE 
re Mors byes ee Ys 9200 9896 3400 3484 8553 24 op 159 222 26 33 WI 49 SEM 
Jup.... 1031 1037 1043 10 2 281 6S3 682 oa 595 67-7, ae 998 1169 1352 1526 1693 Änn 
Sat. ... 1890 1883 1874 1869 1007 1079 1098 1118 1197 1158 1180 1199 1221 1246 1265 188 HH. du 
1861 1856 1850 1849 1848 1845 1849 1855 1850 1858 1874 1898 at ig 

m 


1680 Mem ER Ab] ARI? 4p77 My? My 17 Mys37 Je6 Jel6 Jo26 J6 N16 726 Aus Ans Auf A 
Mer. .. 45 221 ai 221 978 1036 1095 1155 1314 1276 1397 1899 1468 1626 1589 19$ et 

Jap. .. 1850 1845 19:2 1212 299 429 396 462 GOL 766 948 1134 1314 1479 1617 16% ei 
Sat. `. 2014 200°6 392 1344 1846 1854 1365 1375 1390 1400 1424 1444 1464 1485 1506 1967 et 

ie s 1998 1091 1984 1977 1971 1968 1964 1960 1962 1964 1967 1974 1081 d 

1 


1681 Mam .. 3315 S2798 8371 3446 8523 3598 74 147 219 299 390 427 495 560 67 

Jap. .. 1687 1073 1904 eed 201 253 377 Si 722 910 1095 1267 14L6 1506 1517 

© gar "aas 1953 1004 1655 1640 1646 1644 1646 1656 1664 1676 1691 1706 1724 174 
— 198 2121 2113 2105 2097 2090 2085 2081 2076 2076 2075 2075 2080 


— — 
S2852. 85550 


Eng. date ... Mr29 Ap8 Ap18 A ] 
662 Ma ; p28 My8 My18 Ny 28 J 17 J127 Au9 ^55] 
— 10/090 102 us 1125 Ge Ze 1287 1946 1407 1406 1628 EN 11 E 1 

* 9 ZER 496 683 875 1042 1207 1328 1351 j, 
e 2027 2015 2006 1088 1977 196-7 1955 1950 1647 1947 1950 1956 1965 1979 jj s 
— 5 2239 2293 3225 2217 221-0 2208 2197 2190 2188 2186 3185 218 

Ú, A 

1668 dur v 884 01 3539 16 92 166 239 32 384 455 522 590 659 72 10 
Mere sz 4 PO $540 90 267 456 6046 829 998 112°0 :1176 1183 1067 109 9266 
Bar 3305 1955 2848 2841 2828 2308 2301 2284 2976 2263 2253 3956 2256 Zg 38 
ve SN 2803 2361 2851 3948 2835 32398 2321 2814 2306 2302 2298 204 2 ji 
Ardh. We 


Mesh. Vrsh. Mith. Kat, 8i -i i, Mg ` 
— x: FS SS Kan. Tul. Vrach. Dhan. Mak. Kum. Min. Asvn. Bhar. Krit. doa p 800 
: H 180 210 240 270. 300 880 360 183 267 400° 58 8 š , 
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TABLE V-B.—GEOCENE RIG PLAORg OF PLA 
NETS 


385 
A.D. 1999; Mercary, A.D. 1645— A ». 1999; Jnpiter 
7 


(9.1697 A.D. 1999—<ont. A-D. 16586-A p, 1999; 
16 210 220 230 240 250 260 270. 280 29 

(Ae 034 Ji 1389 1990 ros Dm ns he sas A D 320 aso ER 
| ` f E Sa 1302 1a Send beat MT sane 1649 isy unb ps fl Fu opa Mr3 Mr13 Mr23 
! ki i i ef asi 570 562 554 546 538 53-0 e SE 271 2040 à 128 3300 m Ulo US 
an DÉI " E 
ab ^ ERE EE E — 8 518 vor oa 339 
| a81 Zo 2369 230 2353 2286 2311 Saz cem 3020 3099 gi. 3256 3384 341. 
ET aj an 726 "mg 108 704 wee TALS 0 "Gri "Ll msa ssa BES MI3 3487 quoe 
| te Li 


673 ges ox e 99 3492 3493 3422 
wt 1461 1515 1508 1014 1663 1707 


f à 1651 iw ; 

f $8 19 '8 2198 3134 23L3 2862 so. i4 1778 189. ° 
HM LIE EC Sie ae 858 850 “ore 2098 2876 ai MI 357 Qi? 1798 1704 1725 
FL 8 “gre 87 S96 827 oe 8t Std 3321 3393 321 326-3 
Sia SE s 025 N4 N14 N91. D4 dig yo, Ja3 Jnl J 85 806 oe “807 

| “4 A 2 287: 5 S n 
T a I SHR RI RI hme Minnan m ru ya EE 
US y 5 B P ` E 282: 2990 3 ls +. S 
Ser O ES ad aa e ER D KKK 

2 950 Za 

K NS N13 N28 D3 pi pg 

(LAN Zo 1001 1659 1718 1773 A 1887 1653 imo Diaa ei py 


: S 3 
agii PET 1859 1008 2118 2901 3100 2631 278.9 MO Tex) mug i ni 2166 2198 2993 9:33 
k m e D e s| d * 4^ 5 207. d 
` BAA 1161 1169 1159 1160 11 154 1151 1146 1198 130 peg Zi in 1019 3125 3300 3483 


; 1 701 2771 2854 2908 2991 3066 3139 apa 1654 
EE 


: : S : 338'8 336:9 3198 3599 3 8: 5 
EI 773 1915 2080 2254 2425 9588 2794 2802 3794 9717 9 2 3081 — $4 1924 196 26-6 
? ; T e Da le ^ * 2780 = `. " 
M JE oi 1286 1990 1993 1297 1295 1293 1290 . 988 1276 1979 vi je DE m SH et 
3 8 1001 1793 1796 1858 1919 1980 opis 1655 204 a —— 
wi 3050 2923 3:90 2531 3520 3000 357; 2553 2598 2703 po du ol aS 2572 
de 199 109 1416 1422 1426 1428 1427 14927 1472 1417 1412 1445 1899 1388 137: "gt 


Lë 

1 1974 136-4 
Jos o 025 N4 Nis N2% DA ny D 24 Ja3 Jal8 Ja23 F2 py 
BÄI sm 3051 3002 3154 3913 Si 3350 MIS 1658 véi 1 D 83 150 Së 352 *8 p 
Qi 2019 2185 2837 2108 2187 2198 3374 Zil lasg 1909 2829 2008 3186 aus di 3598 
ds 188 1527 1534 1541 1549 1552 1554 les . 1351 1651 1509 1549 1626 ei SWAI 1612 1504 
MOM OX N3 NIS Na D3 pig pg Ja? Jm Ja22 pl pu F21 Mr2 Mris 
DS 1735 1707 1862 1929 1995 2059 2126 slo 1657 2:258 2397 2304 2180 asgi 2506 pe 9735 Ze 
SR Om 2906 3331 2305 222-8 3926 2313 SCH "a SOT 2072 Mun 3292 x93 snd xis 3318 
Mee A i94 420 401 394 390 ai seo si 198 301 389 379 oe wi Ei 438 
HD 190 1638 16:7 1656 1005 1069 1674 japo l678 167: 


Hm 57 uerg 9497 3517 3545 3581 Z0 65 1658 ` 113 165 2:9 34 339 388 448 508 905 
ESSO 2167 9161 3088 2054 2129 2255 2412 92585 3760 293:2 208'7 390-4 3259 3198 3140 3168 328:6 
we 810 807 804 795 784 772 760 746 733 723 71 


4. 707 707 705 709 717 725 
Ns 1746 1756 1766 1776 1782 1788 1796 1798 1800 1801 1797 17983 1790 1782 1774 1768 


Lite o. w 


01 025 RA N14 N94 D4 Dit D24 Ja3 Jal3 Ja23 po FI2 Saa Mr A Mr Lé Mr 24 
1860 19»6 199'3 . 2061 2199 219-7 2269 23838 1659 2408 2481 255°2 2625 2097 2773 2847 2921 5998 
1591 190g 1945 9058 220-6 2377 2861 2724 e? x 


1552 80L0 3072 3038 3008 2979 3079 3226 3399 
wi 1129 1194 1188 1137 1154 1126 111-8 110% 1090 1078 1067 1053 1043 1087 1054 1093 
187 1850 186-1 1873.1883 1891 1899 1907 1921 1914 1908 1916 1914 1913 D "ub ees 
4 r 
Zi 591 es ps : a on, 1660 450 402 484 512 347 S95 ei ale 
Dn 1865 2007 ging 2348 HIPH 2815 3896 2887 2814 2794 2874 30L1 3178 3361 3555 
1 109. 141-7 1481 1439 1444 1448 1447 1443 1498 1499 1418 1403 18993 1877 1909 ed 
d M0 191 1969 1973 1522 1994 2004 2014 ` 2019 3024 2030 9030 2031 2032 2097 202 
94 oa wg N1 Jal? Ja22 F1 FIL F21 Mr3 Mri8 Mr33 
E 3 N23 D3 Dis pa Ja? Ja 2 ; 
(Em di 2057 ns 2198 226-7 3840 2413 2487 1661 2560 2834 NIO gn 101 Sel mro wol Sua 
we 189 314] 2314 gerd 2623 2720 2794 WAT, Te n) rud cu) HE 1719 1706 1694 
(ei 1656 1675 1691 1706 1723 1733 1742 I7 Ml 1760 1745 1741 Sg gea Rid LOS 
wil 2052 2064 3076 2087 2097 2107 2118 3124 3191 9199 2142 2144 214 ; 
1 - : . £8 S64 SIO 921 
4 i xi 1000 1021 1030 1027 1013 9854 1662 94:5 109 und iu An 3454 04 101 
ge 21 1892 7278 MOT 2542 2578 3594 3405 M90 20013, ATE FS HES 253 2019 pii mi 
‘ "6 1955 1976 199 x = — 9 9258 205" 97 225V 225" 
"B6 2159 7162 2175 2186 2197 2208 221-9 2328 2336 2245 224 
0 š ; F12 F32 Mra Mrl4 Mr? 
däi wi ne Ki wis N24 D4 Du D% Tre ene eer br Lake Ds 3205 3343 
i$ 3106 CHE 3109 3419 2395 2816 2313 2409 RH pee ath CE Rd 2350 283 2303 
à" 217 ` . I '9 i K 1 2857 3304 ` 
UE S 2971 gage GC $304 381 — — ro MES Meds Meas 
d mul : "2 1819 129% 1946 13 T 
LEDEETTTTILETTT EEFE 
AN d x 8 23150 2216 9346 ` 3 25879 9593 2613 9 ; 
Jh, "" ons 204 xag 2150 3468 2187. 2509 St MOD MAG MSS MBI 69 Sana mira NUI 
Up PIS 2370 3881 2593 3403 MIS 


| l had, Bhad. Revati. 
| 3 , “OU. ; Brav. k, Satab. P.B U. : 

` d$ Da. Chit, Svati, Visa, - Anur. Jyesh. Mula, P;Ash."U. zs = es : — 
| S 1733 1895 2000 319-8 2267 2100 2533 2687 2800 2933 308 Ser "id 8467 — 390 
* 
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386 . TABLE V-B.—GEOOENTRIO PLAGES op PLAN 
d ETS 


Geocentrio Places of Mars, Mercury, Jupiter, Venus 


Day of 1.8.Y. o 10 20 30 40 SO 60 70 30 90 


Eng. date ... Mr 38 Ap 7 Ap 17 Ap 97 My 7 My17 M 
1664 Mars — 1178 1196. 122 1256 1995 1940 1859 Leo feig J 

(e e es ys I0 Mbo asi Tas A HA mis ap S zao 

ako GY dure ara Hos Hei Mza dS Maze RAI mao oath oie et Ru ka 

< 2 5 2448 3441 2133 242-6 2 2605 259. 9 

41:9 2413 9-4 2586 los 


H U D . a - 2 

E ee ah? ar UES mg omo ama mb oro my eT MSE 
Jup. -. 2972 2990 3003 30L0 3023 309 3001 sore 3023 di 702 ei 7 {888 i | 

Ba .. 2587 2086 2585 3:84 3578 2572 2566 2558 39090 Zi eu 2994 Bo no ui Š 
CH 3'0 2523 "6 395. ling H 

2 4 I 

2519 2913 

2318 


Eng. dato .. Mr29 ApS Ap 18 Ap 28 My 8 M 
. ; 8 Apl y 18 My23 Jo7 
1666 Mara - 1520 1505 150 1 160% 1626 1865 1897 1630 ins 134 3T NA ng A 
ro. .. 356 '4 T '5 608 642 508 572 "oo LA 1835 lagg 339 Aug 
Jup. .. 3255 83277 3800 881-7 3386 3359 386 $3 sii A0 1049 ei 1995 2o 
: . 8864 3376 3383 3387 339; 1049 1933 Iyo 
091 3386 yore Jus Vi am i 
š Ka 


Sat. .. 2897 2698 2699 260-9 269.6 2691 2687 2079 2071 aaa 339 52 
3697 2659 Goes FE: 3x ZH 
`S 2633 St? 
1 . 9 : : ` 9 45 $ 
OY Mee 7 00 1280 Gye G28 $82 159 598 WA o 734 soi eog = 
Jup. .. 3532 3556 3580 04 26 50 “oe Wé 10 121 WEL 1195 196.8 198 1061 || 
Sat. — 2805 3808 2811 2814 2811 2808 2806 2800 29s 219.3 3778 ane AS 152 m wii 
63 2756 15] 
2751 Ei 
KÉ: 


Eng. date... Mr28 Ap7 Ap17 Ap 27 My7 M 

; 2 y17 My27 Jo6 Jel ; 
1668 Mara * 204 5 2018 1985 1954 1924 1911 191-0 1921 1942 197 Se 210 J126 Aug A 
Jap. —. 210 234 358 382 306 5 49 37; Zi 972 1150 1207 1109 ls Sl 
; ; í : . T " B ts 3 X Aë: - 
Sat — 2014 2919 2923 2928 :997 9927 2927 2922 opie 291.3 2004 2809 2856 iss E. 507 

"6 3879 287 

3 


1669 Mors .. 246 op 386 Aën 524 594 66:2 
8 d j 2 9 728 794 $860 927 $ 
EK seo sts oo oa So sa Sgt 1008 199 ima ms Hes iet wn 
e m 8 ; ; 8 i | ; ' 664 690 7I . B 7» 
Sat. .. 3022 3078 3038 3042 304-4 3046 3048 304 3040 3037 3020 3024 »5 x cn r^ B 
* WS 3000 ge 


. Eng. date ... Mr 29 ApS Ap 18 Ap28 My8 M 
: 8 Ap] My 18 My 28 Je7 Jel7 Jo 27 1 
1670 Mars i. 3490 3815 3047 3569 3084 258'6 257-7 2556 2552 2506 2487 Baa WA Day ARIS a ud 
Jap. 772 786. 199 Zi soy Si Zi 33 101 1098 1073 1002 1001 Zi MD ei p 
— ° 3 i : T 8 921 944 ; . : i 1402 ged 
Sat. .. 3130 3159 8148 3157 3161 3165 83170 3169 3166 3166 3169 8154 818 3140 as ui Lj Eë 
; EA, 
; Am 
1671 Mars .. 892 458 526 59: SCH em = | 
Mer... 8853 3518 98 289 gra 053 an 33 33 955 1059 111-2 1176 1289 1905 137 my 
Tup. — 1074 1078 1082 1092 1104 118 1193 1191 1170 166 A7 1252 1020 187 1366 1 mgt. 
Sat, . 3242 8252 3208 3273 3280 8286 3292 3993 3294 3295 3291 3287 3299 zama ps ni i | 
“an 3 


Eng. date ... Mr28 Ap? An 17 Ap27 My7 My17 My 97 J s tit 
id 2 y 27 Je6 JelG Je26 Jl6 Jl 2 H 

1672 Ge E Lt 2516 2879 2941 3000 3057 S110 3160 3205 3244 3276 3205 3508 p^ Er] Sie sm LAN 
LO deus s SEL 1280 429 586 697 72:1 Ges 61S 679 806 968 1158 1330 1509 1003 SO? 
dit ae haere Zb 1383 1388 1893 1402 14L8 1424 1441 1458 1477 1495 1516 1537 1559 NESI 1 
Bat... b 38366 3377 3389 3398 3406 34L6 34L8 3422 3426 3424 3499 3419 3412 3406 3100 WMA 1 
1673 Mars .. 540 603 G64 728 789 853 91:6 978 1042 1103 1168 1931 1993 1857 
Merc. ... 21 202 864 432 53:0 483° 424 -468 2587 746 92:5 1111 1993 1462 1616 1704 l 
Jap. .. 1783 1720 1709 1701 1693 168-7 1687 1689 1694 1702 1713 1724 1751 1798 1777 1794 Wi 
Bat we 3470 3492 349:4 3507 3518 3528 3598 354-4 3550 3557 3057 8558 8558 3004 Ni: 


Eng. date — Me 29 Ap8 Ap18 Ap28 My8 My 18 My 28 Je7 Joly Je27 JI7 Jl17 J127 Au6 Auld PEEL M 
1674 Mars ... 2900 30394 3108 3181 325-3 S34. 3396 A m 3598 61 1291 177 281 276 d 
' Merc .. 143 275 835 299 234 259 369 524 702 889 1074 1250 1406 1616 1959. 
á . dup. .. 207-4 206:2 2050 2036 2024 9012 2009 1993 1989 1989 1988 1995 2003 2014 me 
Sat. .. 3586 3599 12 25 87 49 #60 68 77 86 89 92 .96 94 9 


1675 Mars „ 692 748 806 864 098 989 1044 1104 lags 1351 1415 1478 1553 zen Si 
Mero... 138 128 6l 51 151 299 476 662 851 1084 1196 1923 1979 1341 E an? 
Jap. .« 2405 2404 239°6 9390 2378 237:5 2352 2397 9397 2314 2803 2209 as : 
Sat. .. 106 117 132 146 156 172 185 195 ` a sz 398 Si 
Aud 


eh rh 


LE 


Eng. date .. Mr28 Ap7 Ap17 Ap27 My7 Myl7 My2 G Je 26 neng J126 ANS "eer ia 
1076 Mars .. 3146 3422 32801 3377 3454 3199 T4 x "Le 219 see 355 420 s 193 Rain 
1199 1181 1102 1100 jj 397 al Ml 


Merc. .. 3475 3454 3529 73 29246 431 023 807 979 112U E 
Jap .. 2720 2727 2783 2784 9734 2728 92720 2708 269.5 20581 2670 2055 2614 ^y 376 
345 354 362 909 : 


Sat. ... 290 243 256 269 282 296 310 82:2 334 


es 


: 146 
1677 Mers .. 859 91:0 958 101 1064 1120 117 3 i 1414 1477 1688 ug 1985 weg f 
Mer... 3328 3453 oi 204 304 84 767° 907 1006 1007 994 912 Er a vi 
Jap. ... 8012 302°9 3047 3058 3067 3076 3078 3080 3075 3068 8000 3048 357 Si 6 
Sat. . - 854 307 380 394 407 420 434 447 460 472 483 404 rch PI d 
' e 5 ji Mig Zei 
Desh. Vrsh. Mith. Kat. Sim. Kan. Tul Yrsch. Dhan. Mak. Kum. Min, Asvn. Bhor. Krit. Ben - 800 qm 
80 60 90 120 150 180 210 240 270 300 330 360 183, 207 400 5 ia 
; : J 


a 
— 


? D 


D * e 
E 
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TABLE vu 


—GEOOR) : 
NTRIG PLAGES OP p 
‘ LANETS . 


UP A.D. 1999; Mercury, A.D. 1645 A 387 
—— 1999—cont. D. 1999; Tupite 
; 1, A.D, : 
dr at N3 N13 N28 D3 nis 280 290 
M NT gs DAS Sus 241'8 24902 3507 2664 2719 SC "TEN 300 310 320 330 
2 Mii att Soe 30/5 1003 Lee s090 arte 2470 mu 1995 mea m2 Jaz? p p 940 350 360 
Ney ei ia wen MOT 2488 2190 Seog 109 Sin 2977 moe SILS ae Hot Mr3 Mria 323 
TES B 13 2522 2813 zeng S170 3144 3079 2118 3427 3504 
v, qus MOS M55 1502 1649 1589 yya * 2535 ug Si o i0 3179 mae 
M i Lei I 1858 1059 200 2364 2439 2610 2770, 1966 195.5 * 2554 9563 3554 PPG 2945 2905 
a ig 2937 à | 3 2992 300: 4 : 7 leg 7 3581 2586 
E B Zi 306 256 2505 2576 258-7 2599 2011 205 aura SE 2941 186 1610 1674 = 
"m 9. S 3101 3 7-4 ç el 15383 
ae | won N+ N14 N2t D4 D1⁄4 "823 2635 ogg 2124 3161 3173 3197 $278 2192 
4 ài du On 950° 2580 2657 2783 2809 2557 D 2t y 2006 2675 2081 ggs 3944 
1 pr EI pn 1900 2060 2234 2404 2571 2714 2 1667 3013 Ja l3 Ja sg Fe 3604 
EDS GE 3982 3286 UE OE se S122 Mog di BIS Fa gen an. 
EH ER ass 2007 2657 2665 2675 2087 309.9 271-0 3334. 3360 SC FUEL: Ma 3308 358-1 AM 
: . 2722 273. TL 3108 313 'l 3235 349. ei 
I 4 2745 2756 moO 3153 347 os 
3 276: . "7 350 52. 
(dl wi 9 17 1606 1670 1715 Wes 1820 707 278 3786 2795 323 
m e SCH 9203 seti zero 263'1 207-3 261-9 1668 186-5 1914 195 Mr3 M 
eg g X h 48 ~ è Sp, "6 s 13 1 
aM guo 2759 2701 2770 2778 2789 So are aes 2587 2097 nd x 347 2050 E pei: 
eM. à; 3893 9 80  g4 ua 702 3384 3558 : 
Sd ou 02 N3 NIS N93 Dg Dig D2 SES 2860 2858 sei a A3 Im 194 
KK 218 2691 2706 2859 291-4 290 3066 9122 Ju 2 Ja] 891 2900 2910 
i Rq MES 6 2166 2323 2448 2509 2482 240-7 2407 1669 321:8 2992 Ja 22 Fl Fill - 
siu; 07 498 476 403 Ap 437 426 “ar. 2501 9649. 209 SHI asiy F2l Nr3 Ar 13 yr 
"Mag ei 2862 2808 2875 282 3592 299.9 A7 4119-107 2806 2983 3007 al adi 187 203 
Mug Xr 299: : 4L3 Aë J 3 : 
do 1500 1621 1682 1743 1804 1864 1924 70 2087 2948 og er 132 446 ae are 
e B 326 261 2347 2343 9273 2298 239 f 1670 3043 299 2985 2996 3007 3017 
pgs! 57 856 851 845 835 823 aa 12 2598 2774 SCT 2919 2266 290.9 : 
PH sn 2076 2981 285 2991 3000 3009 3175 785 qra “oy "125 3984 2493 SI [iU 2456 
! ud 308:0 4 1 755 752 9 9107 384 
PT 015 025 N+ NI N94 DA 3042 '3 3065 3077 3009 3103 155 708 
Hes” B53 2919 2996 3054 3122 sige Dat D 34 Jas J 3l4 3126 
wä S74 2196 3191 208: 2195 2242 2203 3832 1671 3494 dei 7339 F2 Fie p . 
ages 18 1170 1174 1180 1180 d 3305 2565 2740 cb: 3944 14 e im Mr4 Mr14 Mrz 
Ae 399 3005 3098 3101 3105 3113 3 72 116:3 115:2 1143 3076 320-4 3271 3943 J 3 288 357 
| 120 3197 8138 3145 1129 Dia 1101 wa wei 3180 3279 
sil #9 3161 3173 818-5 3198 us 1076 1075 
lil i FH jes 749 181'4 187:7 1941 2005 SE 0 3229 323:5 
BM ui 59 77 EE 2531 arog 1072 2200 2205 2330 2904 260 spp, ai ICH Meas 
ji ser mes Sere Ge. amo sme sas M81 MBA as kipa MLO 193 v mo Eel 
D : 3 3253 3263 3273 «552 L1 1439 1425 1 
SEU OM 024 we "US 3273 3288 3297 3319 332: 41:2 1405 
I NI 23 3336 ; 
MIA MP 3287 3306 3340 Zei Zä DI na Ja3 Jo 12 = 
WEI 172 1858 log. 9'5 3448 3500 3558 167 al Ja Fl Fu p 
MUS IT 10660 1709 1727 ioa 2499 2062 2809 "si wi i4 90 2r ms mo uni wn 
Ë + 8356 335.4 33 3 429 1757 1771 1780 $ 4 2859 2814 287-4 E : 09: 
o SE: 19:2 2010 2076 2145 95 3 94 H37 M50 Sei 
sum i: TH T 1293 2460 Ko: 338 ea OTA Si 2410 9491 2562 2632 3705 2777 spi go 
u^ 96 392 3487 jipa 2009 2026 2042 2057 2073 2081 sy maa SULT 300 MBA ^ gg 
Ou 509 3819 3531 3541 3554 3567 3550 
Än we 394 305 29:3 D4 D14 D24 Ja3 Jal3 J 
l| — d 23 F2 
NA 2163 332 Ss 253-9 2501 2mo MED 1675 200 330 87 an i Lë Mo. dá gea 
Lm 'Ü 2207 9994 one. 2 2503 2736 2908 3083 320- = 
i 48 “ae 227 2253 9973 2394 3 3207 3140 3596 110 
| SU as sa ; 2314 3332 2354 3367 9380 2339 2398 
23 8 š + a 2105 
ih 21 26 31 35 44 53 61 73 86 zr 
il age 200'5 207:5 
ds. ` 24: : Mr3 Mr13 
d mg, MIS 2853 zio 22/8 2283 3855 2428 1676 2191 9575 2050 2724 2799 3376 2952 ** 
"äs are 2429 945.9 meh 285°6 29829 2398 ` 2038 2098 2809 3042 3225 3383 3508 PEE n 
T MOSS 181 “ips doa MEO ee 2808 2587 2609 3093 3851 2470 2686 3099 345 
i W d an 168 164 161 162 164 166 174 182 189 200 311 9235 
j | i N 8 * LI = 
H N D 855, N 18 N $ 
ds, An 295 87:0 š 23 D`3 D13 D 23 Ja2 Ja12 Ja22 Fl PI F91 M d 
Kal Si" 228:7 231.8 an 848 817 781 1677 746 720 70% 704 7L6 736 703 Rc Wie 
MT ae 2095 2715 2121 9917 3398 2495 2658 2841 3009 3179 3303 3373 3351 3276 327:9 
"UO 349 334 78 6 2757 2777 2800 2828 2848 2870 2894 2919 2952 2064 3984 3004 
m tig 5 819 ap 307 306 306 304 LO 3I4 3L9 329 338 arg 
"a 3 äis 2211 999. š = 
Ur si 3021 Hr) A 2429 2503 2579 1678 2655 2731 2808 3880 2004 3051 3191 3301 3278 
D vi 2900 3002 Sg 2282 9140 9695 2798 2064 au? 3191 3153 3118 3085 3173 3308 
T 498 YA 17 3083 3001 8071 3098 3118 3139 3163 3185 3212 3995 3359  399$ 
ki wi Han’ TA 181 474 468 458 455 452 447 450 452 455 462 409 477 
D. oM. it. Svati. Visa, Anur. Jyesh, Mula, P Ak, U. Ash, Srav, Dan. Saiab, P.Bhad, U.Bhad. Revati. 
3 M ; 
9167 ` 3000 


1897 2000 2138 2967 2400 2583 2667 2800. 2933 3067 3900 3038 
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388 TABLE YV-B.—GEOOENTRIO PLAQRS op PLAN 
NETS: 


Geocentric Places of Mars, Mercury, Jupiter, Venus ana Saturn 
for ‘eve 


Day of IS.Y. O ; : 
ay o 10 20 30 40 50 GO 70 oo 90 100 14 Venus, A DÉI op A 
Eng. doto — Mr29 ApS Ap18-Ap38 My.8 M 9 120 PERL 
š y j .8 My 18 My 28 J 1 ° 
1678 Mays — 9819 ios SCH 3559 — 27 108 Zog “950 KE S 37 NN pa MES 
DEE 8317/2323 8. (5907 3379. a SE dësch, WE 783 902 89? jo An 1g 
Se — 498 er 509 Sé Sa rei 5598 ex say 3438 "ai ger add Pio iat 
624 63-7 H au 190, 
614 t'e 3 
653 "Wa 


1679 Nars 075 1103 1189 1190 1975 -19P3 1324 1559: 1494 1492 Ja 
Jup. .. 8571 9502 L6 40 Aa t oe re —— 851 SEN 1075 "1g, 
Sk GLS OS 687 647 000 en css ore Te me ITS 191 e Les 

š T52 764 2 p. 
775 S 


Eng.date .. Mr28 Ap 7 Ap17 Ap27 My 7 M 7 
to — Mr28 Ap. 1 yl7 My27 Je 6 
1680 Hara ux ir M99 Gë lvo 187 .260 des .40:5 gone soj A G JI 16 JI 26 
Jup "aer 271' apn: ri 17 347 309 472 "os sos ppa Di 748 “ge Aul 
Zap 749 757 Ges Zi 249..907 388 414 436 457 ez 1^2 1850 wei S78 
a 6 775 FSG 799 au 824 837 850 B3. A SL3 530 
; 89:9 90: st] 
91:3 


1681 — = ig) 1909 Kap 1397 1425 1460 1501 1547 1597 J650 1707 | 
J Sard ee AE AGL 256 405 579 765 952 1182 IU 1826 1885 
Sat. .. ^ 884 890 soy gs Qul 622 654 677 700 724 745 "ai H22 lay tc 2013 
) 7 914 ën es 945 900 972 985 Gi wl Bn si 170 qid 
3 1025 jg Ji el 
len. 


3 — dato wee un * APR Apis api as XU xy e. My38 Je 7 Jel? Jo27 7 Ji jq 
... š e e D 476 546 61:5 3 Pe * a 27 A 

Mero. ... z " o d 3 5 6S3 š ug 4 
AE ae n 350.3 ze 179 351 586 726 91-2 1082 ee nc ? 948 ig 

` Bat... 1023 1025 1029 1033 1041 1594 AH 932 955 -97:8 1000 1023 lone 1209 1203 

"cs 1041 1050 10»8 1069 1081 1095 1106 i119 (II 1097 1089 Da 

? 1168 isg Uh 
29 pa 


1688 em za — Moo pus Ims 1790 ,173:6 1756 178-4 Late 1860 1907 1957 201- 
Jup. . 1117 UL9 1132 1130 1143 1155 1171 usa 1204 1324 1lL8 104-7 101:8 1058 Ina ame T » 

e ege y. M y d MV s| = ; Q Š 12 1 X t Š d 
Sat 1161 116l 1162 1168 1170 1177 1182 1193 1203 121°3 1376 1259-1293 1204 ay S St 
à 1279 1959 ya ËD) 

^79 181 gl? 


Eng. date .. Mr28 Ap 7 Ap 17 Ap 27 My 7 My 17 My 27 
i £ e : f .My 17 My 27 Je 6 Je 16 Jo 36 | 4 

10 Zen — 389 281 332 402 473' $2 609 “677 746 SI wa 229 Wei, 495 A ip anyi 

Si Más ej 478 {281 191 640 790 911 938 879 ai ey los 172 e im mi 

- loo 1495 1428 1425 1426 1491 1439 1447 1460 1474 1492 1641 leso 1169 1368 lsr imi 

7 1294 1298 1301 1806 1314 1828 1331 1843 1354 i360 ime 1569 hoa Ml 

; rm 


Sat. C. 
1685 Mars ... 32838:2351 2356 2849 2330 230-7 22975 225 l 

; ` 283'8 : 235 ; d 2 4 2238 22936 9344 2267 299 5 i 

Mero, .. 354 ee 229 21 574 700 mi 704 es 679 796 951 nte mn Dea 2a anif 

—— 54 1746 1738 1729 1728 1727 1731 1789 1747 1760 1774 ei Mi 1657 mi 

1426 1426 1428 1428 1496 1442 14458 1458 1468 1479 1491 1908 S sl 


Sat. ... “1487 1482 1428 
--Hng.date ... Mr29 Ap8 Apl 

1688 Men — 334 404472 Beo oG Gra mo doe Sro oc iol Tul Dij Anf Ante ana ai 

Mero... 02 184 852 489 558 530 400 474 579 732 906 ` e 160 E 1 

) ; d 1090 1273 1448 1600 1710 DH) 

Jap: -. 2121 2110 2097 2084 2070 2059 204-9 2040 2023 2030 2031 93033 2041 2052 2004 En E 

Dat — 1972 1566 156° 1554 1552 1552 1551 1555 1559 1563 1572 1581 1590 1000 1612 1023 wg 

1687 Mars .. 2058 271:5 270:9 2819 2867 2911 2949 2979 300-0 30L' 3011 2989 296-4 2938 308 ei Ni 

; i 8 14 mi 

— " 1125 274 976 349 277 269 304 508 689 36:6 1053 1935 1395 1521 1575 1543 ef 

Jup. .. 2452 2448 2444 3498 2126 '241:3 2402 9888 2376 2365 2355 2348 2348 2346 2950 2975 SH 

Sat. 1704 1697 1090 168-3 1680 1076 1073 1075 1077 1678 1686 1693 1700 1710 1731 1731 IMP"! 

Eng. date .. Mar28 Ap7 Ap17 Ap 27 My7 My 17 My 27 J 5 Ae i540 HUD) 

y e6 J16 J116 JI 26 Aud Anis A 

1688 Mars .. 484 547 612 676 740 804 387 98:2 99:3 1057 1121 
Mero .. 151 165 95 ` 68 148 28:4 457 639 829 101:5 1183 1321 1398 1383 1319 € 

Jup. .. 2702 2771 `277'6 2780 2780 2778 9769 2759 2747 2786 2721 2750 2696 2096 2090 195 mm 5 

Sat. .. 1898 1825 18L7 1809 1804 1799 179-4 1794 1794 1793 1798 1803 1808 1817 1826 A 

` Véi 3 

Eng. date — Mr29 Ap S Ap 18 Ap 23 My 8 Mp-18 My 38 Jo7 Jely Je 27 J17 N17 J127 Aug Anto Ant 

1080 Mare ... 2887 2057 3026 3098 3166 3284 3101 3366 3428 3499 3545 3596 ei —9— 

` Mero... 8023 8478 3593 -02- 228 41:1 602 ron 965 111-2 1209 1920 1150 1125 sy go % 

Jup... 3059 3069 3058 3101 -SILL 8123 3126 3129 3126 3123 3115 3103 3093 3074 Loan mi I 

Sat. ... 1998 1950 1942 1934 1928 1922 1915 1918 1911 1907 1911 19139 1916 19 16 

; 1494 1558 P 

1240 1908 1868 1430 1097 140 


1690 Mars ... 68:0 691 749-810 871 931 992 1054 1116 1179 | 
Mero... 8322 2448 03 183 371 561 .742 900 1013 1045 985 937 986 110 15, im 3 
3823 3355 3377 33907 3417 3436 3452 346:4 3477 3484 3490 3489 3489 3535 wei gud SU ` m 
2023 9074 2076 203 mE 
14 RA 


- Jupe .. 
. Bat. ... 2080 2072 2064 2057 2050 2041 2035 203'1 2027 92093. 
; 7 
1691 Mars ... 8076 3102 3228 3303 3378 345'8 3527 359: 0 140 207 274 387 5 
..' Mer. ... 3879 3556 140 331 Ee gei spe ee aie 754 786 898 1040 25:5 
Jup. .. U9 383 54 88 106 127 ‘161 171 191 206 221 286 SAA gigs 2181 
Sat. -.. 2198 2191 2184 2177 2169 2161 2154 2148 2142 2137 2195 2195 218 K 
; i 1 
AD . p ` a —— 6 Au p Aa es e 
` Eng. date ... Mr28 Ap 7 Ap 17 Ap 27 My 7 My 17 My 27 Je 6 Je 16 Je 28 Ji 6 JI 16 Jl 2 p53 161 P 
-1692 Mars .. 792 849 897 958 1008 1065 124 1163. 1242 1904 1965 1426 1490 1975 1668 lay | 
" Mero. .. 9516 105 28:8 "499 597 665 64:1 571 584 69-1 83:3 1006 1 53 571 D" 
. dup. .. 286 309 '332 356 aen 40% 427 451 47:4 495 616 550 ek sét Si 
' Sat. .. 2813 2305 2803 2296 9298 2280 2973 2200 2259 2249 2240 2240 2 iy, Ardh 
a : i, Mig A o. 
Mesh. Vrsh. Mith. Kat. Sim. Kan, Tul. Vrach, Dhan, Mak, Kum. Min. Aren," Bhar. „Krit. * 600 
30 60 90 120 150 180 210 240 27 300 an aen 133 267 400 
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Y 


TABLE V-B.—., "Y 
GEOGENTR EG PLACES 
5 OF PLAN 
ETS 


E at. A.D. 1999; Mercury, A.D : 
= P» —— 1999—con, 1645—A.5. 1999 3 9 
el iis A, ° Upiter, 
Mp, goo 210 920 299 240 250 260 a7, "ënn, 1999, 
—W SN 4 NI4 N24 28 
ay T nn 050 3083 3246 gei Än Sei J 9 280 300 aio 320 
ir oM 860 195" "3 2245 94 A 3:8 a3 33 
| NA 174 Ze 3332 3974 3337 3454 Zi 2758 1079 li Jip? asp P p p D 340 350 360 
Jr Nat ze Sig oz 655 op oi oa ei 8367 3003 3994 4156 (na jogo F 29 Mp Au 
EN o ó i Ge 838-9 34102 SCH 5 e 1057 "og yh Mr 24 
B a aie cer GZ BSZ BOS gea msa ama nggo KEE 
T d 17 gg 124 1l4 115 O5 2820 281-2 5 504 4. 3506 
` |z. ^ UR 153 1 š i 10:1 e d < 2891 997. 60 005 , 
Et m grg 812 808 801 796 797 "79 — de us 20 2780 2127 320 ui m l3 MSS 
WEE os N 3 NI N23 D g 783 zeg 122 bas "ga ma weie gma SHI 
of 3988 1940 1388 143: D 13 D 23 758 ag asi 109 -199 ai ^99 
äh an Di 255 2181 2350 2507 3472 1507 1533 Ja 2j Im 738 749 Zl Zi 
idis 133 WI "ovo wa gos "212 2702 26g 1991 ese qp 7 F1 py UN KE — 
| BE H 5 957 955 972 949 oi Gaa Cie rh Sr A PAL Med a 3 Mr 13 Mr 2 
Bar: "ER ^ A 8 45. "D 2095 3 9 1395 137-8, 
mi ga Ho DÉI 2514 2589 2005 un 2520 zen A Dn mo opt $7 42 qp ms 3540 97 
jp gro 2146 3309 2145 3527 2520 214. 82 297 ^ Se 514 
TAR Moz 902 899 802 sse sra "i Marg `" ROTG 3055 3134 see 94 mn oa gga 
m: kl ne 1091 1095 1098 109°5 109-5 109:0 1084 1077 83:5 are as 2904 ae 3325 3445 352:2 359:8 
495018 02 N 4 N14 N94 Da p ag 1009 108] 1053 (004 197 as "4 TO we 
KIT H gn 1378 1496 1498 1550 160-3 165-3 Ton D 24 Ja 3 6 1028 1033 1023 790 80-8 
In di zu 2110 2254 2854 2373 231-0 2954 3390 1749 1683 izp; '"13.7a33 p 1028 1024 
Je dë ips 1197 1208 1216 1223 1293 199; 7808 2478 al 1890 eer rege FU Foo 4 
ly get UP) iro 1237 1230 1933 134 123; lUS 1210 80 2753 9934 gigs 1904 1907 189g NEU Mr 24 
na Br i? 1931 1228 1955 1200 1190 1172 3107 3273 340. 1899 1872 1844 
Li 4 2014 2098 2766 9540 o 1218 194 1 104 149 1149 Te 3456 3384 
rl (rayo 2179 2226 2177 2106 2128 SEH me p 1684 3149 3226 HOS 1188 de 1173 lise nee 
dag M$8 1475 149°0 1505 1517 Tego, 2876 2541 2 3926 3302 aj. r3 
p gp? MUS or ch i 1524 1539 : ?7l9 2895 7 9455 35 3 Mr12 Mr 93 
uy dpi mm 144 1854 1358 1364 1868 1367 1367 ian 153'1 1529 ^ 3202 3987 35.9 adi 70 150 
lou os x 3 Nl 1389 “1852 au III 1498 Lee jpe 3194 3269 
H iif s 1510 1871 1681 169-0 E D ds DO D 23 — 1839 1831 1323. 1316-1309" 1448 
ww pp 200 3:4 1006 1955 3011 2175 2388 3:09 1923 1685 lors $012 75 32 F 1 pu p, — 
eweg 1720 1742 176 2509 968. 3091 2683 as 2l Mr 3 
m E g 1760 1777 179-2 1805 1 4 285'3 3000 2133 2180 2994 o Mr 13 Mr 23 
wage Véi M03 1493 1497 1494 1495 japo 1319 1826 1839 2202 31l9 2056 3014 ai 2287 2320 
din gei 2821 299-9 a 1404 MgQ mse EES 1800 ei 1812 1170 3360 
MiB 172 1854 1977 2133 2397 SILO 3187 3256 1686. 392 MT9 Ml M64 Leg jio ine 
L4 A spem E 2303 2477 2847 279. : 8329 3403 347 
wg 1054 1958 1980 1999 209. i 3799 9012 oe 5 mi 17 g . 
Hu 1593 1687 1595 1603 fer) Tu TA Sit: 2003 2107 n SCH 2875 age? sei ad 208 
E ; š : 7 9135 sla 3.8317 359. 
9580501 025 N 4 N14 N 1622 1621 1618 181.5 1608 ll 335 2193 ass 
GENS 15 1699 1761 18925 Dez D 4 D 14 D 34 J $00 1672 1584 1874 
më 1781 19323 2099 237] 2997 1990 2013 307 i98 DERZ p ° e 
me 178 099 3271 9143 > 5 1687 2138 22% F19 F2 My 4y 
Ne? 1 EWO 2074 219:8 221°6 2241 2962 60-0 272-6 278`8 2757 9 "1 2202 2325 2987 ie 950: r 14 Mr 24 
SS M93 1695 1705 1715 1725 175. 2307 2328 2347 pce sies 2786 2981 3098 3280 «aoe M5 
A ; '6 1742 1743 HL 24i 9499 Aug 94 3 
NUI 3057 3105 gig. š — 14h 1744 1740 1736 j734 1440 2447 
# NES 189-4 9067 m MES 3277 8393 34009. 340g 1688 353: S t xi 1717 1708 
St ei * 9489 FR 2018 2012 2539 FAN — JI 187 oi Ok Mr 18 Mr 23 
T 1803 1813 1824 2511 2593 2557 2579 9000 se. 2721 3894 3083 3244 3493 ae 
B 4 1895 1842 1849 Jer 2600 2625 93007 2009 268-8 ° 423 3585 11 
T 10714 0 s, 1857 1889 1852 1864 1802 1859 lg Td 279 3765 
| ; N 3 š 1859 185'6 1850 183- 
d ei Ya 1825 189:2 — N23 D 3 D13 D23 ° Ja 2Ja 12 Ja 22 — 
idi 8 2209 2347 agpo 2023 2089 2156 222.3 1689 -299 2 Joe? F 1 Fil Sa wes ary 
imu) NUT a783 rea 2438 2807 2351 208 2518 2900 2480 2197 3586 3036 2708 3770 mes 
Oo” 1854 6 1917 19s. 2760 279'1 9815 289-6 2859 9885 284 6 S0rü 3212 3369 3505 3589 366:1 
EE 3 1939 1947 195:60 196:5 197-0 197- 220'6 2930 2956 2979 2090 802: :2 
um WA 976 1979 1979 1978 197:8 1979 1906 196:1 
1 — 4 D 4 D14 D 24 Ja 3 J; ! š; ; 
Ei 3814 392 vi 67 98 134 1690 i76 322 37] "agg F 12 F 32 Mr 4Mr M Mr 34 
f 7 sony 2204 2199 2200 2323 2470 , eg ai 420 495 örs e 
e Zi 9006 sog goes 3058 3074 3090 SILO 3137 i3 37, AT 3:99 3389 3389 sal 32935 
d EN 1887 1954 oop O 2041 2051 2061 2070 — 3077 2083 2089 3091 2003 ssa 9090 zi Ss 
IE PIE 21 2090 215. ` ; d 
Lt 213:0 oos, 3158 22% : d 4 š : : 
ds we? nues api 2054 2190 2908 meo ges fU Sug MEI 2001 IBS MUT 264 2090 wee 
2 105 9. ' 3883 8390 .339: c 7 ; : ; 3 3167 329:6 
IE tre 8 3410 34295 3443 3459: 3479 3009 3524 3548 3 
J š . 9 Copy " 
i D e 703 69 Wi 2151 21602 9172 . 2180. 218-7 2195. 2198 2909 2905 2205 31204 n 
LIS xi 1851 1947 ‘soo, 056 gn Ego 502 .1699-- mg ge SFs 675 gn a7 ors isa T 
7 35) 188 wé "269 2224 2397 2571 2749 ` 2894 3007 3053 2997 2038 2974 BURL Soar di 
» 2203 59. 169 159 151- 147 Is ` 150 158 l6 ` ° + 3241 347 
E.  " V6 2229 9947 gis ` 146 158° 168 179 192 212 991 950 97 
B du am : Bä 2903 '297-4 2282 2291 2300 2304 230-0 231:3 231'3 2313 2313 
a n. 7 N 3 N ë 2 K 
Eo Ue, 2085 215 13 N23 D. 3 D18 D 33 Ja 2 Ja 12 J 
CG pc 8 993. 3 D. a 2Ja12Ja 22 F 1 Fil F21 Mr 3Mr1 
i ës yA 202-3 219.5 229 2372 2145 2520 1693 9593 2009 2746 2832 2859 2978 3056 3133 n 
| O age 93. weu “U 5 2536 2093 2820 283:2 2851 23781 2787 2579 3024 3197 3380 3568 
[M age 955.0 DO 544 een 520 510 605 603 504 506 514 526 A37 E554 
| Ë U, Pha}, 293:9 2346 “23538 9370 ` 2680 239-0 2400 2106 24L3 2420 2192 9195 2496 
E Bà, Ohi — ` š : 
$ D 80:0. 173-8 ae ‘Svati.. Visa. Aiur. Jyeah, Mola. P, Ash. U. Ash. Srav. Dan. Satab. P. Bhad. U. Bhad. ‘Revati. 
88:7 200-0 218:8 . 296-7 3400 . 2638. 206:7 280-0 2093 3067 8900 “8393 -3467 3800 
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390 . TABLE V-B.—GEOOENTRIO PLAOES OP PLANET 
D 2 4 S 


Geocentrio Places of Mars, Mercury, Jupiter, Venus and Satumia s 
e ` "TE Gvery te 


Day of LS, o 10 20 30 40 50 GO 7o 80 90 100 110 SE aD A 


Eng. čato .. Mar29 ApS Ap18 Ap28 My8 My 18 My 28 Je7 Jel 130 
1693 Mars .. 3263 3391 3409 3484 3660 3G Di 184 $55 gess 17 Nir nə 1% 
Mero... 63 234 3^9 465 480 388 391 467 eg Zë y Ed 165 53, AUG An 
de. ^. Aen 6S2 602 on gn op 689 712 736 Si yag 1192 193-7 ,997 qe 4 
Sat, — 2427 2423 21:9 2415 2408 3401 3393 3295 3378 $452 2365 Zi) 828 Mi Mg 
e 'Ü 2356 235 86:8 
a ` » 
1694 Mars .. 987 1021 1068 1110 1158 1220 1268 1319 Ier : ; 235-6 
Moro. .. 161 265 276 207 179 251 ai 559- 208 1559 MIS 1568 1820 YA 
Jup. — 851 883 870. 591 909 988 96 967 os l5 1092 1050 M21 wi 1727 
Sup... 2586 2534 2532 2520 2523 251-7 9511 9504 249°6 9438 2483 pres 1079 Llog ie 
e ¿ ` Ki 40:9 2107 24 u 
26. 


1695 Mare — 3491 3109 3574 oi 126 200 378 3⁄5 418 : Sa 
Mero.... 992 36 8598 41 167 831 K4 703 sp 1009 TUM T 990 ops 
Jup. .. 1160 1151 1165 1170 1181.1193 1206 1222 1240 1260 12«] 1314 1891 jeg, A8 
Sat. ... 2647 2647 2646 2610 2641 2056 2639 2623 26L4 26077 2699 2504 n4 1343 1305 

'6 2583 


Eng. dato ..^ Mar 28 Ap7 Ap 17. Ap 27 My 7 My 17 My 27 Je6 Ja 16 1 
1696 Mars .. 1941. 1252 1274 1302 1989 1380 1427 1176 1550 1588 1644 ye 3128 Aus Avy 
pore: M04 34970. 3850 105 296 478 004 S44 Ioni io Ork Tone 1764 joe Git 
Jup. — 1489 1480 1472 1468 1466 1470 1477 1486 1496 isha 1528 lms 1041 1083 
Snt, — 2754 3757 2759 2761 3757 2764 3751 2743.2730 3530 2729 27]4 Lu 153 1603 i$ 
27 < ' 701 2696 
2699 
Eng. date ... Mar29 ApS Ap18 Ap98 My8 My 18 My 28 Jo7 Jel7 Ja 27 
1697 Mars ... 3579 pa 180 208 377 349 491 x94 Rol “den a d 127 Au6 An X 
Mer... 3891 8/9 ES 247 437 620 754 oa 987 oan Ooo B88 ieee SOL oe A8 
Jap... 1827 18L4 1801 1781 1780 1778 1769 1767 1770 1774 Gi 1795 1800 HSU 1323 wi e 
Sat. — 2804 2807 2870 2875 2878 2871 2870 9864 2858 2853 3300 2837 2830 Si 1944 eg Di 
` Wéi IK 


1698 Mars — 1621 1593 1580 1581. 1588 1611 1641 1678 1720 1767 1820 187: : 

Moro... 3194 718 206 302 563 703 773 754 682 on vee one 109 1279 100 zs 
r+ Jup. .. 2108.2157 2145 2182 2118 2108 2096 2096 2079 2073 2093 2076 2080 E M69 wa 
ç Sah .. 2972 2978 3094 2989 3990 2991 2993 2087 2983 2979 9] 3964 995 2048 294]. Bis 


1699 Mars — 180 204 275 348 418 490 559 626 695 762 828 895 960 1026 1083 
piero... 3880 157 387 496 575 575 504 486 575 718 880 1008 Ince 1429 1588 
Jup. — 2494 3492 249-2 9183 2476 2104 2451 2438 9495 2409 240-1 1594 280-0 2988 2389 
Sat. — 8081 3089 3096 3104 3108 SILI 3113 3111 3108 3106 3100 3094 8087 3079 3071 


Eag. date ... Mar28 Ap7 Ap 17 Ap 27 My 7 My17 My 27 Je6 Jo16 Je98 me Ji16 Jl 26 Aud An 16 Aus; gu 
1700 Mars ... 2158 2145 2123 9092 9059 2033 2019 ous 2027 2052 2081 2120 2165-2910 2271 9928 m 
Merc. .. 1185 271 374 358 320 .991 361 498 68:2 843 1050 1213 1380 1519 1589 1583 1 
Jup. ... 280:0 2812 9820 2824 2827 28-24 2421 92811 92799 2757 2779) 2763 2798 2797 9729 9795 3 
Sat. ... 3191 8201 3210 3920 3225 3231 3296 32356 9285 3235 323:0 32355 3230 3212 3204 3198 


Eng. date. ... Mar29 ApS Ap 18 Ap28 My8 My18 My28 Jo? Jel7 Je27 J17 JL17 JI27 AuG Aulo An 
1701 Mars .. Sp 848 416. 486 554 622 690 756 820 887 O54 101:8 1082 1147 1211 126 
Mer. .. 104 203:- 144 95 143 273 485 618 805 992 1165 1314 1413 1424 1854 1818 
Jap. ... 8025 3109 3129 3143 3155 3164 8173 3175 3177 3173 3163 3159 3146 3134 3121 ani 

Sat. ... 3808 2914 2928 3336 3343 3831 3358 3300 3363 3360 3362 3360. 3956 33:9 3949 39 

el) 254 '3 9096. 207 : : 8. 9 '8 ong 9001 2644 2621 2684 2647 2074 

1702 Mars 254:9. 2593 2636: 2672 2699 2720 2728. 2726 271'6 2889 2001 1252 1197 1144 1187 1905 MH 


SS SF. 


Mero. ... 3572 38578 3536 53 ,209 399 577 764 943 1103 2 € sms mie SE 
Jup. ... 3371.8393 3416 -3437 3457 3178 3493 350-8 3522 3530 3537 3540 3539 3:90 Sieg 3⁄7 sm nnt 
Sat. .. 3416 3438 3440 3452 3462 3171 3181 3486 3492 93198 3195 3495 3494 Pm 
: : : a 1966 1329 1999 MR, 
1703 Mars .. 424 489 555 621 627 752 817 £81 946: 1009:1073 1197 wa m 1848 Daat TI 
^ Mero, ... 384$0.3454 3584 162 350 540 . 724 889 l0L8 1073 1031 970 291 3298 304 305 (pe 
Jup .. 49 783 F7 129 145 167 189 219 299 249 265 278 an 29 26 H Bes, 
Bot, ... 3533 3546 3559 3572 8583 3594 op 12-19 27. 29 81 s ns d 
` , š | J126 Au6 A Gu Wu 
Eng. date ... Mer 28 Ap7 Ap17 Ap27 My7 My17 My 27 Jo6 Jo16 Jo2 Aë JI 16 : 60 3 ml us 
“1704 Mars -- 2801 28)9 2933 -Dar9 3003 3125 3154 8242 3297 3356 8390 3473 3197 1205 1385 HU DE 
_ Mero; .. 8367 3536 120 309 495 666 806 884 862 791 79:5 ed po, on SI e in, 
Jap. .. 321 846 369 391 4:7 438 462 488 51:0 583 552. Zog iyi 170 169 T LE 
Sat. .. 92 605 78 91 108. 1:5 128 137 146 156 161 1 "ESO m 
Jez; J317 117 A8 Ane jug 180 uS 


en 1-3 awe an [s 


SS za 


Eng. date ... Mar 29 Ap8 Ap18 Ap 28 My8 Myl8 My 28° Jo7 Je 17 ‘ s: > ” 
1705 Mars ... 573 633 69:6 Ce? 81:7 ët or. 1006 1068 1130 1195 D o 1349 e 
; Merc. .. 84983 82 268 441 591 op 687 ois 597 677 817 839 562 595 Mg gs f 
Jup. .. ,610. 6L9. 639 66:0 op. 70L. 725 747 771 794 8r6 ` $00 307 SLO ` 
Bat. .. 173 186 199 193 226 239 253 264. 275 286 293 


"807 i 4 5 4 182 . 71 
Mars .. 3002 8077 3152 3293 3300.8372 8447 3516 3598. 54 IL7 J97 ëtt 147 Pig 1l t 
Hee ua So Sa T cos case aon ace toot” es 1945 li ma 186 Gei 4! gu 
: Jup. .. $894 902. Al'4 931 943 962 , 980 1002 1023 1045 S 433° 449 Ni. : f 
Sat. ... 297 3L0. 833 396 '349. 368.: 877 aen 401 414 4 pig. Arib: pn ai YA 
Bhar.. Krit. Roh. wi goo 85 ~ 


Mesh. Vrsh, Mith, Kat. Sim. Kan. , Tul, Vrach, Dhan. Mak. Kum. Min. Asvn. 400 598 
„30 60 90 -120 4350 .180: 210 240 ` 270 300 an 860 193 267 400 57 
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E TABLE V-B.—GKOCENTRIO PLA 


CES op PLANETS 


391 
9; Mercury, A.D. 1645—A i 
E. .D. 1999; Meret "D. 1999, 
* YA X ere 1999—cont. Jupiter, A.D, 1656—Aa_p. 1999 
"h go 20° one M EM Di phe Dx es CO E 350 360 
AN a 1084 110: 10:3 13 
wl e 038 Soo 10991004 2493 2029 Si? cl 1694 1051 lore Le (d FI? ka an, Mei Mr24 
VE. 05 oa 1956 216 994 926 “gy. i 2628 2008 O a 99290 919 925 a3 969 
CH dif? ei 9 946 939 EA = get? 900 887 gro 281 zeg 2980 3160 33F3 3524 87 
E RIAM MI opo ag 2421 2493 sai dii "MS sas Mri 209 Zi Sra gy] QUY ge: 
Mb Si spo 2399. Š 
hy | 1} *i 


8 2971 2445 2821 age 
| 4 527 899 a 363 2553 248 
hw das Mes 2127 32298 243 


8 2444 š 

x : š 2194 

5 J 25:5. 126-2 1266 128: 1265 1258 d 

1 | 199 46 1 ; A 4 T e d ' 1248 

wi WE EI sos 2009 3519 2530 3542 Zi 2508 2577 
35g MIN ooa 
ue 


V ma 1272 1316 1955 1385 [414 1490 1696 i. 
1 a 192 127° '8 2358 2290 933.) 225 Sa 
Mt ft lyg oz 2859 2398 235 — 


256 L 
41 18 1552 15638 157-0 187'5 ` 
| a ISl 1626 1840 155: " 9953 257: Gah, 
GE ui 1892 399 3009 2619 262-9 2011 205s 286-4 3678 
Ep ad ged 
la: 


"e N N18 N23 pa D 13 
T 024 3 CH yj > P 
E M ri 25255 2602 292073 275'5 283-8 
] $8 ils 01 0 3 2977 241 D 


8 2005 2984 gog 3 
“2613 2788 gypa 3002 ILI 3909 


3299 3379 
1239 122-6 _ 121:3 ise 3303 3172 0 


8-9 
Deg 117-5 168 1162 
?0L8 9024 2033 263-9 2045 


: - Mr3 Nrl3 

1427 m 1377 1337 139. i 1270 1246 Test 

1674 8 3080 3256 3; 8 3194 3498 3428 
1 156:7 Jä? lött 1534 l521 1505 149:5 
2699 2709 2719 2730 2738 2745 2762 


Ja 2 Ja 12 Ja 23 F1 ll Fe M 

3 218 2136 2214 iQ 29? 1697 Zi zaji 4069 3157 3226 Ac? -h men 3597 
ui e a 3176 co re 1798 1811 1878 1841 jag d us MA e TA 1925 3:59 3313 Saga 
d ` mio Ge NUS 2712 2721 2730 2740 2750 3838 2772 2784 279 281:8 2829 2833 "n 2857 
3 ai 

: 

T 093 RA N 14 N 24 D4 D14 Daa Ja3 Ja 13 Ja23 pa F12 pa yr. 
d fs 05 on MS» 36 (ez 1639 1597 1631 1673 169g 1706 1734 1755 (es 1762 1743 1713 1676 1637 
Lt: KE? d 1972 2034 2i62 231-9 2439 305. 2834 9089 3log 250 3101 3039 3071 gine 3851 
It Edd dd 2037 3053 2076 2095 2113 2129 216 3157 2166 3152 2178 9173 217: 
SS M 2807 2811 ?8L8 2829 2823 2844 vaso mL? 2877 9889 » 


pg ep sl 254 2619 2000 2770 2847 2994 3002 1699 


3080 
: ; '6 1967 211°6 297-9 24977 2998 2787 2914 
ak 198 ms 1859 2251 2271 2296 2818 2338 236.3 238:3 
sl Ten Lat 2022 2028 2934 3040 2359 2989 290.9 2981 


n 0 1520 1578 1638 1692 1749 1804 1858 170ge 199-9 
liga np ped a 1913 2077 2251 2422 2386 2720 280:3 


3798 
ALES Wén ; 83 2501 2523 9545 9508 259 2614 263'6 
eu gt m en Ei 3044 30427 8052 3061 3069 307:8 308:9 


Sou on Ns Ni N23 D8 D13 D2 


Ja2 
: 4 296 2808 2832 295-6 3031 3107 sieo 1701 3956 
d pur 2271 2853 3579 2690 3644 2574 2531 
aha zu 9755 ac A 2780 2809 2830 985-0 2471 289:7 
e Dn 3167 3168 3165 3166 3169 3175 515 3189 3200 
M Jo 3 

M 0501 025 N4 wis No, p, Daa DA 
le 1587 1619 1711 1773 1884 1895 1955 2018 1702 207:8 
HES DLG 3183 2835 2413 2490 zaja 9378 2401 2509 
DER Nl 3073 3080 3037 2099 3115 3180 3149 . Sm 
BS 3900 3294 8293 3292 3292 3397 3302 2307 3317 

111 


je] pu As 3980 3044 3109 317-4 3241 3310 3877 17033147 
OUR 130 213. 2 
D 


105 2399 2810 2234 2327 23/3 2154 e 261:0 
ny 343 8138 8434 3134 343.9 346 84538 ne 
FS ps 3430 342-7 3424 3491 3494 3427 3130 313 
! = 
dé 

12 12227 1841 1906 1970 2085 2101 2165 1704. a 
188 2108 2094 2057 2128 2253 2410 259:3 19:8 
d 253 288 Si 2U3 208 198 197 3565 
" 3575 356-9 £564 3559 3559 3559 355-9 
M 024 We wig N33 D3 D13 D 23 Ja 2 
Im 29 3880 8406 3497 3475 3518 3505 15 1705 ER 
(wi 1907 1945 2057 2204 2874 2519 2722 551 
My Ei 636 625 eu 597 595 578 a 
j n 125 ua qa 104 101 98 95 
X Jas 
ps "oa N D4 Dia D24 . 
adu di 1904 1974 2038 2108 SE 
Aw 1864 2005 217.9 2843 2516 2696 3814 989 
M a; 90 "Qoa "WI 985 976 904 953 259 
n 280 $721 263 255 249 344 288 
LN ig 


: 2672 

| 2138 231-1 2477 2622 2720 2738 1390. 

[nU 4 1286 1995 1304 1809 1310 1307 1305 98:6 
" 95 erg ` ae is 402 3956 385 


Vi “Up... 3 ` P. Ash. 
Ki eee Hasta, Onit. Svati. Visa. ; Anur, Jyesh. EE a 
138 1897 2000 213:3. 2267. 2400 25 


than Russia. 
: inenta] countries other 

i 9 e year AD 1700 B a leap year in the British Isles but not in E ko — 

Ss SCH Jangamwadi Math Collection. Digitized by eGang 


a 
3 


00 48:8 7 170 KÉ 
dër 87:9 307 367 7 38 
e int 196-8 1 430 40:0 7 ° 


3173 2178 217:2 
9 2902 92914 3028 203-7 29 n 


3157 3935 33L2 3389 3466 3541 9" 
3977 2953 2876 9891 2973 312-2 3297 3481 
3403 2421 2440 2155 2108 au, 24835 9249-3 
2913 3004 301:6 3028 3041 3053 d 


Mr3 Mr1g Mr 23 
1956 9003 2050 2083 2114 9139 2155 216-2 
2722 2702 2780 9914 3078 3259 Bipy 25 
2600 2892 2703 2724 2114 2764 2750 2794 
3100 811-1 3124 3137 3149 3162 3174 3185 


Jalg Ja22 F1 Fill Pa Mr3 Mr13 Mr23 
3332 3406 3479 3553 35 99 169 240 
2587 2707 2303 3038 323:9 3101 3672 114 


al3 Ja23 F2 Fig P2 Mr4 Mrl4 Mra 
i 219-0 3253 2311 2367 23121 2173 2529 
2655 92826 3005 3184 3355 3501 00 0:5 
3192 3214 3239 392632 3280 3310 333:3 3398 
3327 3335 3317 38359 3371 3384 3397  34L0 


“5 3584 52 12:0 186° 956 321 388 
394 2970 S141 3991 3399 23128 3365 33241 
3484 3492 3519 3540 3562 3586 xo 33 
345 3453 8104 3475 3190 3499 951-9 3525 


Mr3 Mrl3 Mr93 

3 ‘1 2503 2506 3091 2599 276-7 

298.0 Sei Se 3252 3203 als ato 3985 
4 .2L0 9223 937 25 

$571 3577 8587 3598 07 19 31 44 


FU Pai Mr3 Mrl3 Mr23 
IA Tao 3 298 357 Ai 477 — 538 


“9910 3074 3044 2978 2981 3077 3324 


"8 558 667 680 593 
103 108 i 192 130 142 154 166 


Jal8 Ja23 F2 F12 F9? Mr4 Mrli Mr24 


"2463 2324 2597 2009 27423 23916 3889 2963 


d H 74 3009 3176 3358 3543 

33 E ER Ski 895 885 avo 
E 239 246 253 259 269 280 

4 605 548 596 647 608 

AA sns d 
e 2 1248 123: : 

s en E 387 391 399 408 417 


h. Śrav.: Dan, Satab. P. Bhad. U. Bhad. Revati, 
em 293:3 3067 3200 3398 3107 3900 


392 TABLE V-3.— GEOoRNT 
CENTRIC PLACES Op- PLANETS’ 


Geocentric Places of Mars, Mercury, Jupiter, Venus and-Saturn fı 
sor every te. 
n 


Day of I.8.Y.. O 10 20 30 40 ‘50 60 zo 80 “90 100 11 ya 
210 120 


Eng. dato ... Mar29 ApS Ap 18 Ap 28 My 8 My 18 My 28 Je7 J 
š * “i = y ` Te 17 š 
Wine t S: get set me dia les iia os md mA TA aa aaa 
: im ü c ` '5 25% oo 538 72 - 109 8 144 
dup .. 1904 1204 1204 1210 1919 1230 1243 1258 Ka 1294 Isua Jare 1419 TH p A 
DU mE Zo (€T 450. 403 ër 458 ma ge Bee. eee SDS bl EET 
"h^ 575 : 8 
Eng. dato ..., Mar?8 Ap7 Ap17- Ap27 My 7 My 17 My 97 Je- '96 J Ec 
1708 Mara...” 3185 2283 3331 -3415 3402 3807 43 its free Tu "uS 3116: JI 26: Ang x 
"lä, so: 1838 1825 Isie 18005 1159 ,3L3 404 681 872 1041: 1002 1324 282 de] ^n 
s Jupe — s Tes ; 1 1509 1509 1515 1521 1531 1544 156) Ass 1354 129; 998 
MT 077 588 601 GA 627 geg 654 "ex 631.3 1805 gig mo 
ñ ` 705 š 4 
Eng. date ... Mar 29 Ap8 Ap18. Ap28 My 8 My 18 My 28 dek 
| Mar29 Ap8 Api y 28.Je7 Jol7 J Et 
1709 Mars um 995 sit 904 1045 ien 1152 1207 1264 1323 1985 d d D Im ang 
erc. ... 443 3598 — $8 204 453 648 826 997 11221 117-9 ni Ted 1639 1o 
D “| (ré E 
Š 1880 


Jup. — 1874 1661 1848 1837 1827 1817 1812 18L0 19 091 ligg 
^ og A 0-9 y b 2 

Sek — 686 (695 705 715 727 740 752 756 779 3 ro uu eae 1860 dëi 

2 Sg "el ën 

85-4 80$ 

9 


1710 Mars .. 3356 3473 35L1:3587 63 197 213 283 - 357 
S Š = x 427 :49 °, 
Mero... 3329 3466 $7. 223 4U2 600. 771 9F2 990 923 ra Si 879 o: o 
Jup. s. iza 3205 2193 2180 217-0 2155 2142 2131 2123 2119 2115 at 935 113 1303 
Sat. ... 2. 890 837 844 855 896 878 80 904 oe ei 943. see TN 2198 zu 
. : í i € TO 982 šI 
994 Mg z: 


1711 Mars .. 1191 1158 1183 1222 1268 1310 1858 14L2 1467 152 i 

: : à P EA cc, 2 1524 158 . 

— ze MESA es 185, 370: 548 697 759 795 723 “703 oa ean m 1768 jg 

V Reb we PONG el 2037 2584 2525 2514 2504 3188 2174 2102 2450 pii 2435 il 1441 
ab N... 908 973 953 993 1001 1013 1025 1038 1055 108:5 1075 me té 

1 los 


` Eng. date ... Mar 28 Ap 7 Ap 17 Ap 27 My 7 My 17 ‘My 27 Je 6 Jo 1 
idi agi Mors ne 8017 3394 69 145 38 202 dea 457. tos i75 MO "wë 7S Aus bm agy, 
E o JUR. ET sube cane adi] ARTE 549. OLL sre Toa soe 1A il io Zi g 
^! Pak moios 1008 2864 2870 2574 287:5 2870 2863 2855 2852 3950 sro 1229 2789 mas Y 
| d 
í 


Sat. ... 1097 1099 1100 1103 111-1 111°8 L125 1136 1147 1158 1171 J184 1196 1209 1222 | 


i „Eng. dato ... Mar 29 Ap 8 Ap 18 Ap 28 My 8 My IS My 2 ; j 
i ES ? y 28 Je 7 Jel? Je 27 Jl7 Jl 1 | 
Ml 1718 Mass — eee 1d end 1420 31510 1547 1591 1688 1691 1746 1009 1862 1926 m SH ij 
|: . More... — 98. 25 ‘5. 872 BLS 301 483 048 .823 1009 119:3 1304 Vi Me 
Jup. ;. S179 3149 3167 3185 3199 32L1 5220 3225 3228 392.8 3210 Jara d203 3189 3175 dei Zi H. 
-o u Ba. c. 1236 12385 1288 1298 1258, 1244 1249 1258 196-7 1276 1258 1300 1318 1926 1939 1851 Dal AE 
MI4 Mars — 71 145 219. 291 364 436 605 575 645 EW: 5 à 
; : 778 845 910 975 1040 
Jer... 167 231 193 120 148 262 41-7 597 784 969 1147 1305 ei 1453 1401 1343 n. 
At .. 3111 3494 3457. 347-9 9500' 95:9 3586 3554 3367 3377 2584 3589 8594 3587 3592 3573 SH Bey 3 
1967 1865 1367 1370 1372 1380 1388 1394 1405 141-6 1498 1440 1459 liðs MN 


i Sat. — 1874 1370 

j M715, Mam — 1940 1915 7878 1852 189 1825 1895 1854 1893 1920 1961 2009 2063 2119 2170 sr man, 
: Mere. ., 17 3544 8549 44 194 368 549 73:9 92:0 1094 1914 1277 1241 1174 1195 1290 14 ED; 

voc dup. e 57 ILL. 136 158 182.9206 228 249 269 .988 307 3922 383 844 350 l GE 

, Bab a ISLO 1806 1500 1494 1494 1495 1494.1500 1506 1010 1520 1529 1659 1550 1562 17+ 18i ii Y 

WO Murs .., 221 203 863 453 502 571 689 706 774 839 906 970 1095 1100 1164 1297 fe 

+ Mer... B354. 9490 3589 142 328 G10 704 - 876 1014 1005 1079 1007 1003 1001 1234 100 HH it y 

dnp. ... 860 -38:3 406° 429 451 477 501 523 “545 57-0 591 612 631 648 te UE 

r. Sat, .. 1054 1637 1680 1624 1821 161-9 1617 161-9 1822 1625 1683 1641 1649 1060 1671 1682 1MM y 
` oh D . : 9: 4 ` 

23871 2896 mp 3466 ZIO Zeg m 


1717 Mars .. 2420. 2448 2466 247:5 247-7 2166 2439 241-7 9393 2376 2309 1852 15H 
, , Mero. .. 3852 3515 ou 286 480 G51 802 900 907 “834 509 88:4 1020 LISS ets "es £i 
("o Japi .. 651 gei 676 694 ie 786° 760 782 806 829 852 875 893 919 Ze 1786 IM 
"un Sate... 1774 1766 1759 1751 1747 1743 1738 1739 1740 1740 1745. 1761 1758 1767 1 E 
pe za : ; A ee š: Aa 1983 13461 
18. Mars ... .367 434 502 569. 636° 702 .76:8: 833 897 ‘964 1028 1091 1156 1313 ei 1893 18 
or, Mem... 9472 58 247 427 585 . 698 728 664 oa 680 804 966 1145 Hos nel ni$ HH 
uo Jup... 986 944 953 966 982 998 1019 1039 1060 1090 ILr4 1124 1147 T 1889 169 
Sot. .. 1900 1892 1884 1876 1871' 1866 1859 1858 1857 1854 1858 1862 1860 1 
tts Ki SS > Ë ” .. Ge E 0 313 4 9003 
1719. Mars ... 2713 ; 277:2 2832 2889 2943 ‘209-7 3043: 3086 3121 3149 3167 3167 yao 0 1460 tore 1 1 
ji ` Mer. ... 18 200 30:2 483 534 489 428 469 586 744 922 1109 12 9 si M80 16s 
toas Tap... 71948 1246 1247 1249 1256 1205 1280 1992 1309 1327 1887 1867 ka 1982 1089 | 
TI Sat. ... 2024 2016 2008" 3001 1994: 1987 1980 1977 197-3 1969 1971 1978-1 E 
. E AS zo 203 II 
gara 1978 1940 J. "n e 


1720 Mars i 514 578 641 705 767 83:1 89:4; 956 1021 1084 1147 "8 14074 151"; 
— Mere... CISL 275 33'8-- 306 23:9: . 26:0. 867. 522 699 887 1071 ash 163°0 1649 1 3 2098. ae 
US Jup....: 1081 157°] 16602 1653 I552- 155 5-105:8 156'0 157:0 158'0 1594 d 208:3 2088. 309 m 

^e Sat ..-2144 2137 2130. 212°2 211°4:.2106 209:9 209:4 2090 2085 -208'4 208'8- 909 ` 9. g | 

d — je 7169 . le 1290. KT 1 
ER) es 12 1 EI 1281 Ind igi 


1721 Mara .. 2927 2999 3071 3143 32L4 3994 3954 8421 . 3288 3551. | 923 1382 
fO; Mero... 140 129 57 58 150 (297° ‘47-3. 659 848 1031 119° 1329 1882 : 
‘qp JPP- 7 19272. 1908 189'4' 1881 1872 1863 1854 1853 1852 1854 183 es ejos ‘2196 
"Dep — 22000 2264: 2248 2242 223:4' 222-6 2219 221-2 2206 9199. 2197 


` 


^ H 


Ach, re wi 
0 $ 


4 


— Š Li C ej; € . Gu. to oe. . 4 - Krt: hi. Mrig- 
Mesh. Yrsh. Mith. Kat, Sim, Kan. Til, Vrach ` ‚Dhan, - Mak. ` Kum, “Min.” Asvn. Bhar. SES 667 . 
80. 60" ,90 120, 169 "180° -210 a "oe a i830 me 184. 267'..400 TI, 
Zell El D EE EE UE y ln Ee Fay p S 


de 4 on 


CC-0. Jangamwadi Math Collection. Digitized by eGangotri 


TABLE V-B-—Grocy d 


.1999 ; Mercury, A.D, 1645... 


—— 19996 


1 240 250 26 
AT o 220 230 O 270 


N14 N4 "Di ju 
35 Ke 2173 2243 231-4 2387 
wi 307 2574 2196 9541 32589] 2530 
1562 1978 1589 1603 1608 
589 575 567 559 55 


N3 NIS N?3 D3 pig 
'947 961 965 953 93:1 
2323 231-5 
186:3 1877 j 
71:6 70:7 


D4 D14 
2461 2536 
221-0 2344 
3108 2:36 
870 . 86-2 


129-4 130 
2300 3467 
2353 93373 
1023 101-6 


p. 


5 N4 Nit N24 
Ko 3943 2314 2587 
2255 2957 ns 3153 

. :3 200 : 
2022 204 — 


Y 015 


Ww Je E 3 
ponam 


3 1196 1286 1271 
nos EL 1005 2081 3148 
3109 9960 2284 230°6 2327 
Di 1053 1031 1030 1029 


2616 269-9 
2436 26098 . 
2002 26253 
1163 116:2 


D3 Dis 
1515 1554 ; 
2569 2713 
2867 2888 
1306 1804 


D4 D 14 
2778 28558 
2091 207-7 
3156 8170 
14336 143-7 


168:'0 1741 
2498 24131 
3484 3491 
lo01 1564 


4 2310 3890 2165 9599 
gi att Di) eg 2008 903 
Wi IT esp 2596 2857 2550 
Sue 168 1109 1170 1171 


toy O14 03$; N3 N13 Nog 
u ou më 1924 1976 14125 1472 
el ; e 163.188 2038 3931 2401 
Gr pipi pg 2700 2813 2829 2847 
"m Mg) 197 12998 1300 13038 130-7 
"ug 


0$ 08 025 N4 N14 N24 
IA Gan 403 2476 2551 2027 2703 
D len 1856 2025 2200 2307 2518 
Im äm 3120 312:2 812-5 313'1 814-2 
KA 893 MOS 1418 1476 1431 1436 


D Dm MOS 1467 1524 1552 1634 
PIS) ma 2104 2921 2447 251. 
NI BER 3098 3197 3188 3493 3193 
Dn 1828 152 1543 1550 1555 


4 

Gu ai 2657 2731 2806 2883 
Hi 2260 2318 2347 227-7 

2 Si 306 292 279 267 

per 1054 1006 1855 1665 9374 


ey se? 1599 1000 1721 17841 
s d "wi ROO 3197 2086 sing i253 239-3 
di ma dii 60 678 ges 652 63:8 
d. ^. 154 1764 1774 i788 1993 17977. 


gr 2874 5043 ' 301:2 308: 6 > 
9084 3154 3226 
i EHk wi 1947 2087 2190 2354 xao 
Dan uis qd 103'5 103-7 1081 1076 1016 
p. 78 1869 188-0 1891 1899 7 


> Eso 1791 1854 3917 1981 2045 - 
2 1989 3151 2321 9194 266-0 


1842 1351 135-4 1351 
198:1 1994 200-2 201-2 


2009 3035 
2239 2303 

268 250 
167:8 1683 


183'9 .189:9 


Al 
AR 
H 
Si B 


90 iig 


8 8339 3597 39454 
f 2468 98.0 9272:5 

9L? 1628 1639 1648 BLECH 
2° 2084 209:5 2108 2115 


205-2 2119 9187 ` 

i 2539 2603 92576 
1879 1897 1902 1 

3 2194: 990-5 291:6 


158 165 184 
2446 2301 2322 
2121 2142 2161 | 
E. 2290 2391 2312 . 
Lë, 


© Yay” Et: gu. Svati. 
; ` 1789 186-7 200.9 


Visa! Anne.’ Jyosh. 2 
3193. 2304: 2400 2 


1710 


1711 


1712 


1715 


` 1720 


: 1722 


'9309 34£3 35U3 3581 


393 


.310 320 380 340 


F2 pi 
-39 3709 ¿834 


350 360 


251 1218 1172 1142 
1 1122 ut, 
3173 3149 sang 307-7 3rd 
SA 2475 2493 2506 2518 1524 
983 - 97.7 8 82 959 


Mr3 Mr13 
3321 339-9 
3 3103 327-5 
2802 2819 3834; 
1102 1097 


Mr 3 Mr 13 Mr 23 
Z 1599 1564 1628 1489 1401 

= 0:3 
3073 3098 3119 
A 1245 1239 


J Ga Mns Mr 14 Mr 94 
10° H80 3359: 31 
2552 2588 2694; 2345 301-8 3200 3382 3558 

3208 323:0 3253 3276 3297 3323 3347 3374 3396 
143'2 1428 1423 1415 1407 1399 139-2 13985 137:7 


1971 1989 ' 
2803 2981 3194 3330 3192 
3510 35436 3512 3561 3580 Q4 27 47 64 
1564 1561 1559 1552 1545 1538 1530 1522 151 


Mr3 Mr13 dr 23 
3104 3264 3339 3415 3489 3594 37 


2596 2771 2949 3123 3292 3403 3458 3413 3353 
245 250 257 265 279 3094 ' 
165:7 168'8 1687 1681 1676 167-1 1663 1655 1647 
2015 2069. 2124 2178 9228 29279 
2737 2912 3073 3204 3273 3248 
Gls 605 600 596 398 60:1 634 
1807 180-9 1810 18068 1803 1500 1793 (gé 1778 


53 123 


3178 
2071 2:9 345 


11440 11:9 113: 


Ja2 Ja 12 "dn 24 
1627 1031 1 


2 F12 
9248 3325 


193 203 ` am 

07 300-0 aen 308:8 301% 2994 3009 3398 337 
t 976 963 952 943 934 928 933 
1920 1923 1927 1925 1923 1923 1916 1910 1905 


2173 2236 2300 3304 2428 2491 :255'5 2617 2680 


"ais 2394 2483 2534 2003 368 2746 2811 
iy ni xd »734. 2003 3080 3904 3138 3505. 


E š Š ‘ "4 352° 

`l 2928 3864 2818 28974 3998 3157 3934 
We 133:3 1320 1308 1296 1282 127:0 1358 Ce 
3027 2037 2039 2039 3050 2046 2030 2036 


Mr3 Mr 13 Mr ga 
o ' "104 e T 7 41° 

d 8 "100 163 225. 289 352 T e 
MAA a) ee 
" ` YJ 1647 3" Ge ; T- 
a A39 2147 2150 2152 Ap 2153 2149 2147 
; Mr A Mrlà Mr 24 
2746” 2818 2890 
1938 19r8' 1953 1958 1958 1953 1917 1939 1927 


“2236 2244 2253 2257 2261 2264 2200 2268 gies" 


sun 279. gal 368 418 469 523 578 _ 83:8 


2531 2690 288:6 3015. 3222 3381 3507 3500 3524 
` 95 9 


d i3 2352 2261 2204 . 2265 2262 š 
15i 2314 200% 2360 Ges 2872 9273 2874 MTS 


Nc T oe c ER š 6 Bhad. U. Bhad. Soest, ; 
: > d — h; Srav. Dan. Satab. s . T 2 
D Le sos MOO en we a 


CC-0. Jangamwadi Math Collection. Digitized by eGangotri 


394 à TABLE V-B.—GEOCENTRIG PLACES OF PL 
ANETS 


` Geocentric Places of Mars, Mercury, Jupiter, Venus — š ; 
> PR for ey 
ery tenth 


Day of L8.X. 0 10 20 30 40. . 
K 50 .60 70 80 90 309 110 i m An 


Eng. date .. Mr39 ApS Apl18 Ap28 My8 MylS My28 Je 7 r 
1722 Mars — 664 722 780 en 900 960 1021 1082 144 1204 J7 As p 

Mero... 3481 3457 3530 — Tl 243 428 620 805 977 iio 1208 1859 Lei Ag 
201 lige iga lg Ale 


— Br psa en : 


i> LF e 


Jup. .. 2260 2251 2241 2273 221-6 2202 2140 2178 
: š t : 217 3 
Sat. .. 2374 2372 2369 2360 2852 2345 2837 2330 ni rie P 2158 OCH 1109 lied 
1 230-7 $402 218g 4192 
8 230; 2175 

: 5 


— — 


ae 


1733 Mars .. 311°5 3193 3208 3345 3420 3496 3568 42 e 
Mere, .. 8328 3152 18 201 391 5S1 755 906 1007 x 353 321 gg 
Jup. .. 28581 2583 2585 2550 2575 2505 9553 9589 2525 935r3 vil 9S ose A6 
Sat. .. 2486 2183 2181 247-7 2470 2464 2157 2150 2445 Ns 201 248 A lrg ing 
e 242-8 


— 


1724 Mars .. 828 880 0920 984 1098 1094 1153 121 ' : 
Mero .. 3895 3574 161 350 530 639 801 sz ed 1991 1992 1455 1317 
Jup. .. 2881 2897 9907 29L7 2970 2924 2921 2914 2906 28597 783 907 logs BSL 1 
Sat, — 2506 3595 2004 2593:2587 2581 2575 2567 2089 eT pe 2870 2856 oa 
'9 2539 2532 $24 2833 
238:0 


1725 Mars .. 3299 3307 3145 3522 3507 73 147 220 2 
ipe ipse a 36 
Eneas ae fd 409 US 05 508 Gto 677 oso dis ën 408 Q. 
Jap. .. 3109 3189 3207 3226 241 2253 3265 3271 3274 4975 gi 1024 1208 1389 12 

Z 270" k 2696 2083 2680 2673 > 07 3256 3 '8 1 

GG'S 2059 205 2540 9 

o1 2047 1 


“1726 Mars .. 1034 10895 1104 1147 1198 1244 1299 1352 14 
; z T 4 (8 146 : 

Mor... (7 (246 381 454 4P2 32 370 ai Gà 229.6 1527 1896 1659 ij. 

up. o 3403 3495 ag 3539 3501 3579 3396 O09 23 76 -1169 1318 1501 147 

Sat. .. 2813 2316 281-9 2822 2820 281-7 2815 2809 9502 279:5 2787 3780 oft 39 161 

773 2766 9 


Merc. .. 166 251 239 168 163 255 403 576 og Sl 7S7 oe 
Jap. .. 124 1458 172 196 219 233 266 288 308 one Hn I3 Mr? 1479 pr 
Sat. ... 2022 2928 2982 2097 2936 2936 2936 2:932 2926 2922 ante 2900 324 Zi me ef 
: '6 2889 2383 sp) Sid 


DS Mare... 9454 3533 3009 73 150 983 307 373 450 519 ggg — 
5 os 


d 


'1728 Mors ... 1809 1314 1329 1853 1395: 1424 1467 1615 1567 102 
“ at Ú . e| -i zo 167'8 A š i i 
Mer... 60 9093 3006 — T9 177 348 553 733 909 1090 1850 lane ie. 2880 1924 mn mal: 
Jap... E. i rO 466 497 SLL 595 558 ei GOs 629 649 870 1214 1205 1290 wd 

030 3036 3046 3051 3053 3055 3057 3353 3019 3046 3040 3034 302-6 8018 xd EI D 
3002 va 


Sat. .. 

1/29 Mare. 10 88 102 335 308 379 451 522 ‘SOL ou 797 cts x 1 
Mero... 3376 3428 8558 122 304 494 683 863 10L0 1109 1123 1052 ei Ji 999 we yg et 
Jap.. .. 680 696 714 783 751 772 795 ez Srl 894 396 gro aa 1085 1206 mag 
Sa, a. SISO 3168 3157 3106 SITO 3175 3150 3179 3176 3176 SITO 3106 sse di Sia Pi MI 


1730 Mars .. 179-2 1700 1678 106:3 1664 10777 1702 1734 1772 18v6 1868 19r . ad 
Mero. .. 3341 3196 TG 259 459 637 789 oi 912. 384 835 CH 1009 at Jn EN el 
Jup. .. 976 983 992 1005 1018 1037 10583 1074 1094 llL5 1135 1156 1182 1204 1227 1249 Di 
Sat. .. 3351 320-1 3272 3292 8289 3995 3801 3303 3304 5305 3801 3297 3993 8285 321 nI of 

` ` 4d 

` | 

1731 Mors .. 102 234 306 377 447 518 596 654 723 789 857 992 986 1051 1117 1179 mS 1 

Mere... 3452 36 225° 409° 573 700 754 71:0 650 680 794 949 1124 1306 1498 1055 I E 

1292 7289 1989 1289 129°6 1304 131:4 132-8 1844 136-1 1891 1401 1422 1441 1462 1487 I% [e 
949-4 3492 8490 3499 3417 M1 M j 


Jup: ... 
Sat. ... 3364 3375 3386 3898 3407 38415 3424 3428 8492 3196 


H: 


1732 Mars .. 2261 2204 2254 2236 zong 2179 2155 2139 2137 2144 2105 2197 gen: 2251 mat 287 
Mero... 3599 ISI 350 488 560 586 405 475 578 780 908 1058 12-0 146 1599 II) Pig 

Jup. .. 1627 1616 1606 1597 1693 1503 1592 1609 1007 16L0 1629 1645 1663 1681 1701 P xeu 

cat, ... 34709 3491 3504 351:6 35277 3538 3548 83154 856-0 3567 3587 3569 3509 3505 3501 

7L8 788 847 91% 979 1044 1108 1173 Los } 
506 ` 685 863 1050 1230 1393 1621 Ie 
6 10 


1733 Mars .. 309 380 447 515 583 gei 
1894 1898 1899 1008 1910 1929 Is 


Merc... 126 274 376 854 283 271 304 

Jup. .. 1968 1945 1943 1929 1917 1905 1895 1874 

Sat, .. 85896 09 232 385 47 59 70 78 87 96 99 103 107 g 
1734 Mars .. 2611 2664 2712 2752 2798 2829 2858 2890 2881 2875 2860 2881 2785 m pur 1 
Mero .. 153 170 101 71 147 282 456 680 876 1014 1181 1820 1400 IE a 
2056 2208 2298 2279 32206 2252 2239 2227 9210 2208 2203 o ane E NE 


Jup. s 
Sat. .. 116 125 142 156 164 182 195 205 215 226 


` E 5 

1735 Mars — 457 521 587 G51 7:6 780 815 908- 973 1037 1101 1163 1397 134 1l 
- Merc. ... 3530 8481 3533 61 22:5 408 599 786 962 JI 1911 1224 um 
Jup. ... 2624 202-7 2030 2027 2621 2014 2602 2590 2577 92563 2551 2040 A) a 387 
+ Bat ... 240 258 266 278 292 306 320 332 344 355 364 872 
1736 Mars ... 2849 291-7 298'4 3058 3120 3186 3250 3812 3371 3429 3479 sora r 
Mero... 8328 3442 — 00 179 868 568 740 899 1014 1049 991 90% ong 
Jup. .. 2921 2938 2949 2959 2967 2968 2970 2968 2958 2950 2997 2953 s 

Sat. .. 364 377 390 404 417 490 444 457 470 482 :498 65 

: Bhar, Krit.’ Bobi. 


Mesh, Vrsh. Mith. Kat. Sim. Kan, ‘Tal. Vrsch. Dhan, Mak. Kum. Mio, Asvn. SH 
30 60 90 120 150, 180 210 240 270 300 .380 267. 400 


CC-0. Jangamwadi Math Collection. Digitized by eGangotri 


TABLE V-B.— Gyoc 


999 ; Mercury, A.D, 1645.4 y. 1999, — 


p.i 
W est? 1999—cont. 
Don i AUT gio 220 230 240 250 260 279 
wi n 00 


8 N14 N34 D4 pi, D 24 
um. A y 0% NA 2120 2188 2259 2330 zwei 
% 4 1992 zong 2224 217-4 2218 2331 249:3 
d 2, 2906 2918 2340 2365 238-5 2403 2430 
Za P. 2305 2877 2388 2100 21:7 $150 

9 
an " 


S 2. 
— 


2 T798 782 758 on oe 
"ma Wl QoS 2087 2195 sei 2149 9629 
on 997 2553 2893 2014 2638 2000 268:3 
ET s - 3404 3470 2496 2498 2510 2521 
(e 


< c eý eh 
— 


=. 


at 2187 2259 2331 2194 2378 2553 
j gu? n 7 1959 2081 2242 22415 959.9 2758. 
0 (ir TH 1879 18 2851 2808 2884 299'5 292:6 2948 
A Gen 253 2568 3573 2593 2595 2607 261-9 


Za SI 

5 075 10 1141 J166 liT7 182 1172 
ps 1080 153 2039 3209 3383 2558 2704 282.0 
Ip gà 103 PUT 3173 3008 3185 319 3213 3231 
HE d am 2055 2005 2673 2683 2695 2707 37L8 
fac EE 


22: 


p> 
Y 
1 


2256 2330 24104 2478 2352 2010 9270-8 
tg pats PES 9004 2178 2348 2506 2931 2:02 267-0 
d'et Ei 253 asia 8538 3534 3535 3593 3548 
7 Wit icy 866 2761 2769 2/78 2786 2797 2808 2319 
RICE 


u 0 1310 1357 1399 1435 1467 148'8 
gus 1208 — — 2528 2525 9449 2425 
mig TP. ou 348 335 323 St 303 297 
ad zi mé 2870 2877 288-4 2890 2201 3910 291 


däm gr HII 2495 256-1 2637 2704 2707 2869 
EN Aug 2252 2356 2376 2316 2904 2306 2194 
We 2 747 TLO 731 718 700 692 679 
JH 29$ 2055 2990 2094 2999 3008 3017 3026 


än 54 1421 1467 1529 1575 1622 1071 1715 
D 079 2994 3152 3108 2129 2229 997-4 258-9 
Ze 1007 1076 107-9 108'2 1079 1075 1065 1053 
all [a 309 3105 3108 811-0 3113 3123 3129 3136 


E 
| 


ap 


* 


git? BIO 2582 2667 2732 2808 288° 30963 3040 
gag! 259 1971 1957 2040 217:3 2835 2507 268-3 
af Dn 1358 1373 1382 138'9 1895 1395 1393 
sg"? 37 3232 3238 3234 923" 3239 3245 3353 
pan H97 1547 1607 166°5 1724 1781 1838 1894 
a U04 1854 1976 213-0 2300 2474 9845 2797 
et M94 1614 1631 1648 166:2 167-6 168'5 1692 
— 873 3307 3864 3362 3361 336-4 3368 3372 


E g e 


be, FII gei 285-3, 2927 3002 8075 3148 3923 
ii Im 179 1929 09. 2259 2441 2598 2725 2990 
Die 21 1852 1873 18.-4 1913 1930 1948 1954 
(NUS 8507 3503 3498 3195 3496 3108 3499 
el my ita 187 1738 1808 184 1925 1986 2049 
Nt ze 208% 333.8 2402 2538 2620 2616 2:44 
LH e 29 2107 218-2 2161 2173 2196 2915 
i. mes 49 £5 "3g 3 $33 82 
M an. 


ŠQ ot 2046 3105 ae : 5 3359 3424 
EE 166 3229 3295 335 


in 246 2447 2167 3103 9351 2473 
di E THl 2854 237:5 239'9 2491 2444 2465 
= 208 209 193 18:5 179 175 172 


3 1869 1934 2000 2095 213:2 2197 
Ü 2314 2270 220-3 9399 2332 407 


346 337 331 325 319 


s ty NUS ans 9540 356-5 3598 36 79 
dp Sa 2394 205-9 


die mea 2099 201-8 2130 2206 2427 2800. 


Dä of 2894 2006 1034 2942 2963 2986 
18 ge 603 398 486 478 470 


75 1897 doo aen ` 2967 2400 203 


ENTRIG PLAG 8 


1729 2938 3027 3108 3193 39 


i730 


1733 


1734 


1 3621 2050 9073 2695 $19" 


| | 
| "M EU. Obit, Brati; Vien. Avior rech, Mula. 


ES OF PLANET 
^ANETS 
395 


3 EF? pio F 39 
š 32 Me, H 
2056 zez 2 el 2005 277-2 2846 Eé po 3076 
a Ser 331 2370 8356 3381 3282 
: wi 291 2545 2560 237-0 ` 257.8 
UU 2477-2480 3493 2486 


06:2 " Mr3 Mr 13 Mr 23 


GL 7 3172 3307 
275-2 Bat 3700 2820 yasa 2859 987-4 
2 2571 2580 2555 Si 2505 


SE : Me A Mr 14 Mr 94 
2903 3003 M10 2858 293:5 3014 3099. 3171 324:9 
Bii QU 9607 gg MS 3922 3023 3224 

x d H 313 N 
203:[ 2643 2654 2663 26732 83 2053 i inl 
1149 117 1078 1041 

M j i 101-2 99 991 1000 1021 
E BD BIT E B ai ati Bo iet 

j 25: 9 3 ` k 35 9. 3" 
273'8 2742 2753 2764 2775 2786 2794 s Ph 


70-4 9805 994. D 3099 3177 3ə5 6 a 

$97 2397 9685 3.94 297 317-8 xd FH Ge 

s] Am 35 l 2 2 65 87 (mu 
3 3594 2866 2879 289. 3899 9908 291:8 


Mr3 
1502 1502 1490 465 1428 1393 1357 — 
ci 2624 979.5 226-2 3143 8320 849-9 10 68 
200 9297 302 SLL 324 333 350 367 38:8 
2938 92045 2956 2968 2950 2993 300-4 301:5 


Mr4 Mv 14 Mr 24 
2023 IIL aus 3494 357.3 
3578 2760 2928 3104 3270 3103 3190 3161 3590 
IR 055 619 og 644 oa 902 662 6075 
3038 -3050 3061 3073 3085 3098 31L0 3122 3134 


1753 1788 181:5 1832 1842 1837 1818 1756 174-9 
2716 2393 3059 3201 3389 329:2 3219 3197 3270 
1040 1027 1013 1000 Dën 990 977 oa 97:5 
3157 3158 3170 3182 3194 3207 3219 3231 32454 


SIUS SIVE 3271 3358 3426 3500 4575 50 123 
2850 2998 3102 3123 8061 3014 3072 3194 3337 
1989 1379 1368 1355 1349 1328 1316 1305 1307 
3263 3272 3282 3295 3306 2919 93y9 33:6 3358 


Mr3 Mr 13 ie 

" 1907 2948 2096 9137 2177 2213 2237 995 
rH 2957 2008 2847 92876 '2098 3139 33L4 38500 
1696 1699 1699 1672 1093 1071 1660 1017 1034 
3381 3390 339:8 3409 3421 3433 S446 3459 3471 


Mr4 Mr ue n M 

A 3446 3517 3590 G1 181 90: S 

— Se 2639 2785 2929 9005 8978 3159 41 

1973 19868 1992 1099 1998 1997 1994 Zei wc 
3:05 3512 3518 3529 3540 3551 3563 35 


M 2414 2470 2628 2583 

1 3173 2234 2294 2354 2414 2470 28 ; ; 

2515 2585 2719 2881 300 zl Meo sss Ila 

2233 2251 2208 2272 2294 2299 290 — 
36 41 45 64 68 Tl 83 


. Y 4 91 157 223 200 355 arl 
E Se nu 3074 $208 9307 3505 3583 336 7 
Y 9509 2529 2549 2309 258:5 2699 zako E 
a 176 177 184 192 199 210 2% 


Mr3 Mr 18 me 3 
| 74 2743 281; 
, 2168 2596 9004 3674 974: 
A Eu Ges 3156 3298 3390 3394 Se Sch 
SC 64 927-8 9SLl 2836 2857 2377 509 2016 
Ts p ai 331 394 329 399 34 
| Mr4 Ar 14 Mr E 
j 337 395 455 5U3 5 
LM 3098 sia 3298 3103 au 3167 3994 
— 205-2 3078 3102 3193 3157 3172 3 196 
50 WE 481 408 466 473 480 
yi d 


| Satab. P. Bhad. U. Bhad. Revati. 
S . U. Ash, Srav. Dan. E i 
Sen “9800 2933 3067 3200. 3333 3187“ 3800. 


CC-0. Jangamwadi Math Collection. Digitized by eGangotri 


— 2 ^ 


[—[ EA 


- 396 "TABLE .V-B.— GEOCENTRIG PLACES 
LACES OF PLANETS 


Geocentric Places of Mars, Meroury, Jupiter, Venus = d Satu 
en zn for ov 
ery 


> ten 
+ Day of I.S.Y. o 10 20 30 40 50 :60 79 .80 90 100 ES Venus, di a 


Eng. dato .. Mr29 Ap8 Ap18 Ap 28 My 8 My 18 x son ` 
1737 Mars .. 604 G65 725 786 Si, 908 971 1053 long ited il 1 
2006 864 821 758 787 "i ës lato 4t le 


Moro. ... A. + 3190 — 51:3. :679 
Jup. ... H "7 3208 328:3 3297 3310 3318 332 ` 104: 4 
Su m Wa 507 BIO mm Grs wn see ass “aR? ei E asa i us i 
o " gs. 
1788 Mars .. 3044 3119 8194 3268 3344 3418 3492 3553 $3 10g 617 654 "Zu 
š Mere. ... 3513 10:2. 285 456. 596 667 617 So “59.5 aoe 168 283 o 3 ei 
Jup. .. 3186 8610 3533 8556 3577 3599. 21 38. 53. os 831 10935 use 354 an 1 
Sat. .. 625 Gë 647 657 670 683 es 709 72:2. 73:5 cia 261 8:8 EA 1 vw 
" mu Ab Bä 
. 78:3 & 


:1739 Mars... 703 816 870 227 985 1041 1100 ngo 12L9 1981 1339 1405 
> E 5 1468 


Mer... - 60 232 378 487 465 394 295-469 ai. : ; 
Sa) 34 à 122 265 .279 302 ae ss aol 288 149 lse DEM 
Ba 00789 768 776 795 796 en 891 oa sis 859 873 Zi SC 494 ua 16 ! 
à à 1 '1 912 
92:3 


-1740 Mars ... 8222 8300 3378 3456 3590 06 Si 154 22:6 ? 
Merc. ... 160 266 381 21:2 182 251 389 556 73:9 ra I ioe 902 567 e 
Jap. .. 498 460 481 502 523 549° 57-9 59:5 on 642 66g 69:7 142°0 1496 lage 90. 
Sat. .. 895 901 907 9:3 9*4 934 945 953 9609 9*2 996 1009 ren 724 Si la 
1085 104 


1741 Mars... 950 988 1082 1090 1182 1183 1960 190-4 1959 14131 
` 1 59", 1 e 2 147 ' i - 
Mere ES. WA 3000 - «i 100 399 Sl you 8390 lt 1204 iene leao 1659 1293 , 
op — Zei 734 753 160 759 aro sso sss sre WA 92 gae 1525 1253 jaa U83 
Sabo. 1093 1086 1039 1043 1051 1000 1068 1079 1090 1504 1115 1128 1084 1229 1000 ei 
4 1167 
0 Im 


1748 Mars .. 3391 3406 8596 33 99 173 266 319 391 469 Eso. 
jure $109 :108 -783 -471 oi 843 1000 -Iioa 120 1097 VI 790 re 
dape — 1019 1025 1032 1042 1056 106% 1088 1108 1127 1118 1170 1190 19212 1994 1803 
Sat... 1172 1172 1172 1178 1180 1187 1192 1202 1213 1223 1170 1248 1260 1254 E 

: 1999 


1743 -Mars ... 1191 1207: 1238 1265 1308 1347 1396 1447 1501 185-7 1616 1674 1728 170 
|o Mer... 3383 3481 65 244 434 oa 783 oa 970 Uie 86:7 rie pet ies m 
: Jap. .. 139'5 1393 1331 1832 1835 1548 1354 1865 1380 199 141 1434 1454 Lea vk 1600 
Sot... ISLI 1308 1306 1304 1808 13L1 1316 1524 1333 1340 1352 1363 1375 1388 1109 ud A 
! ; ER les 
: . EIS 


177 264 324 497 407 597 G05 675 749 gos -87:3 5 l 
Mero... 9191 15 203 389 561 701 775 759 687 - 690 73) 933'1103 1208 0j la —9 | 
Jup. .. 1674 1681 1051 1642 1635 163'4` 1538 1635 1645 1054 1066 1681 1697 1715 1734 1735 mss | 
Bat. ... 1448 1408 1438 1495 1436 1498 1498 lata 1451 14571467 Jone 1488 1500 1592 1594 igh gn | 

; dum ; 


173-3-178'6 1842 190-0 1963 as 2001 "HB - 


1744 Mars ... 3552 26 108 


1710 Mars .. 1540 1522 15r6 1521 1538 1564 159:8 1689 10683 
Mero. .. 3577. 156 335 484 576 580 509 439 574  7L6 884 10666 1249 1426 1530 1713 ok ER 
Top. .. 2014 2002 1994 1978 1964 1954 1948 1938 193% 1936 1939 1956 195°5 1907 1983 1998 Sii 1 
Sat. .. 1582 1576 1570 1564 1582 1562 1561 1864 1563 1572 1581 1590 1598 1609, 1620 101 E 
:1746 Mars .. 104 178 251 323 395 460 535 604 673 739 806 873 939 1008 1098 1130 Dii m i 


Jun. ei geen A ,793 326 294 360 494 GGO and 1027 1810 1978 1508 1502 li] Wl 
Jup. .. 2850 2840 2334 2327 281-4 2301 9257 2276 -2203 2955 3948 2244 2994 2918 2955 294 my H 
Sat. .. 1714 1707 1700 1693 169°0 1586 1692 1684 1888 1657 1694 1701 1708 1718 1729 129 JE 
1747 Mars .. 2067 2044 20L8 1982 1951 198-1 193-0 1940 1959 1989 2025 3008 2118 2170 n s ai " 
Mero... 164 207. 150 99 144 971 .438 615 805 9891163 1313 1415 1428 100 3 PR 
Jup. .. 2664 2072 2674 2073 267-0 2664 2054 2612 262:9 261. 200-8 259 2551 xd sta ES 
Sat. ... 1843 1835 1827 1819 1814 1809 1803 18033 1803 1802 1806 1811 18L6 1:25 : EE 
1 1126 1189 1254 y 


‘1748 Mars — 209 328 302 463 590 599 -667 738 800 866 983 900 106 1147 1187 Hi Ze le 
Mero, .. 8577 3512 8598 5:2 207 386 573 760 999 1102 1216 1256 1203 go cos 2029 grim 

Jup. .. 2961 2078 2991 3003 30L3 3015 301-8 80L4 3009 3003 269-2 207-9 ne 1952 1980 197 "qu n 

Bat. ... 1967 1959 1951 1944 193-7 193-1. 1924 1922 1920 191-0 1919 1992 1925 : T WE 

H : ^ 955" E 

1749 Mars ... 2494 2532 2566 2591 2608 261:3 2809 2590 2570 9548 2521 2305 2ra ve 1246 Mtt i s 
Mere... 8342 3433 2582 160. 347 597 722 888 1017 1076 1087 974 99 gasy 235 397 guis SI 

O 8374 3377 3872 3007 9I jig H tg, 


Jup. ... 3244 3266 3288: 8306 3324 3340 335 3863 3370 e 
p. 35:2 3863 37: 208: 2032 2032 203'8 


But. — 3099 2081 2074 2066 2059 2050 2044 2040 2056 yoo 173 B 

! P 4 nss 1255 Y e RE 

175) Mom a 309 495 591 597 665 780 795 ou 925 980 — IVA D wen Ley PE pt 
Mere, .. 3365 8534 117 896 493 654 805 886 - 868 ie 123 181 137 A 2159 nn | 


Jup. .. 3521 3545 2569 3593 15 38 57 77 wa 1. ad 
Bat... 2207 2200 2193 2187 2179 3171 2163 3157 2161 2146 2144 2144 9143 
28 


Sa ; ; : 2d an? 
Eng. date ... Mr 30 Ave — Ap29 My9 My 19 My29 Je8 Je18 Je28 AS Jl m Ne mI 193 
2764. "7 2890 2958 30L3 3071 . 7 3224 d ag 1946 10955 "umb 


‘1751 Mars — 9 za 4 
Mero. .. 3491 79 265 439 590° 687 (92 62:1 ` 60° Y D 
Jap. .. ` 199. 298- 247 :27: 295 Ain 3a2 306 387 408 427 dein so53 2254 Ce SS 
Sat.. — 2822 2317 2313 2305 229-7 298-9 228:2 297-5 -2968 GER Q TES te prah. POM wii 
2 i. ^ . N "ie ` °. to. “ obi. n Ange 933 * 
Mesh. Vrah. Mith. Kat, Sim, Kan. Tul. Vrsch. Dhan, Mak. Kum. :Min, : Aren, Bhar. Kr uc 667 .* — 
„30, 60. 90 120 160. 180 210 240 270 om. 830 300 138 .287-.400 683.. 


CC-0. Jangamwadi Math Collection. Digitized by eGangotri 


A.D. 1999: Meronry, AD. 1645.4 p 
19977 A.D. 1999: 
16 g10 220 230 240 250 260 
N14 N23 -D4 pi, 
5 "Es 20077 2135 2204 227-4 
6 10975 1940 2007 2221 239:4 2508 
e * 3219 322'8 3232 3242 825:6 
ai 3223 = 4 667 607 663 G44 63:6 
6 
ym U 14 001 -874 5466 Du ig 
un os gi Ji ai Sé 2362 253'3 269- 
M w T 1782 1 7 3597 3591 3584 3584 3585 
(dek, yy Has ard 818 813 808 799 797 
Si š à 


dh: 


— 


Ed 2 2133 2204 29274 92347 242:0 

2157 2329 3491 2028 2713. 
406 387 379 365 .357 
966 963 901 953 945 


| 981 10:2 1084 1045 1044 109g 
ke Ri et? 3990 34895 3587 2557 2493 
Log 1052 2 vro "5l uos 
1106 1107 1106 1106 1101 1095 


M 2274 23196 2499 2494 237:9 
PER a 2359 2401 2363 2204 231] 
Ed 200 ni7 1122 1125 1123 1119 1112 
w UOS 1237 1240 1242 1215 1218 128-9 
LE 


ge. '3 1240 1281 13L8 1346 1368 
| d m "o 1 322-7 2148 2138 221-4 9358 
KT re 1393 140'77 1420 1498 1433 1436 

um 159 1803 136:8 187-4 1378 1977 1377 


| 
Mig #9 24244 2498 257-4 92050 2726 
det PP] 2007 1975 32033 2160 231:6 218-4 
Se 1650 100-5 168-1 109-0 171 1724 
gi 172 1492 1499 1496 1504 1505 150.8 


dm 06 1356 1410 1491 1510 isso 1897 
Je; We 1853 1906 2014 2277 2454 2026 
"Mm 1500 1695 1604 


== 


IS 1803 1884 190'G 1927 1946 196°6 1988 
; 16r2 1621 162:5 1629 


Lig! Wi 2514 288 2665 92741 281'6 2895 
SHE! 11 1911 207-5 2249 2420 258-4 2720 ° 
"ES! 207 2120 2142 2164 2186 2208 2229 

0103 1704 1714 1794 173:4 1740 17455 


| MM 1497 1554 


SS 


182:8 
2584 
2499 
1866 


#5 


2409 2431 245:3 2477 
183:2 1843 1850 1857 


S Ee 
i 


# 


2700 277:4 2847 2923 92999 3075 
2181 233:1 2448 9493 92148 9332 
2030 267. , 266:7 2088 2749 273:0 
1014 3925 193:6 1947 195:5 1964 


iA E 


b. 
J 
3H RH 


3150 
240:2 
2765 
197:3 


š 
eo 


ZS 
Ë 
= 


= 
NA 


E 


I 
1 UM ys, 
al E 
35 | 
sl 


SS 


199:1 
2491 
302'3 
207:8 


3841 
258-0 
3314 
2180 


2141 
271'9 


x 


1627 jee 1749 181:0 1871 1991 
7 ai 2885 231-5 9940 2228 9311 
Ma SCT 2017 2948 Sc 298-1 301-0 

l4 3026 2038 5049 2000 206-9 


d Si ma 299:8 3066 313:8 8201 327-3 
i. FCM 2099 2061 219-7 995-9 9407 
ot arg 2209 3273 397-9 3287 3300 
whe? 2125 2187 214g 2159 2170 


1846 2011 207:6 
2202 2372 2546 

47 40 35 35 
286 2248 2959 2970 


= 


D 25 
3569 
2813 
401 
2377 


NS N15 N25 D5 puis 
332:5 3360 346-6 346-9 3563 
E: 21608 234-0 951-4 2682 
208 2320 


448 43:3 422 411 
T à 2892 2343 2354 9906 
hy "Ba Hasta 


1740 


1741 


1742. 


1743 


1744 


1745 


1746 


1747 


1748. 


1749 


1750 


1751 


1752 


ED l; Srav. Dan. Satab. P 
“Chit. “Svati. Visa, Anur, Jyosh, Mula. P. Ash. U. Ash = 
“ 9000 2133 29077 2400 2533 2667 


“1688 1703 1702 


+ 272:7 


9800 2923 3007 3200 


P PLAN 
Se 397 


320 339 340 350 360 
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3! Sudo 027 NO NIG N26 Dg 94 M46 1:38 180 ies ju 2979 3085 
ET mg we; 2023 2002 2162 293-4 2306 ot D 36 Ja 5 Jal gr dti 
wg Ji en 1893 2027 3204 2090 2878 2152 1772 25»; 205 7A35 P4 Ria pg, N 
L| Dan 2601 2706 2722 2741 Ska 2004 2820 2801 ZZ Sc 1 200g 2055 D Sao Md 
Mi uri 1938 3004 2189 2314 2507 gpa ` 2926 -2949 2974 zao SI 2880 3037 aa 399 3:59 
"sd HUP 1938 206° 2441 9667 969. a 2540 2974 289 HE HE TE 
Hil ges 1997 1308 18L0 1314 1318 1316 iste lu ais 3009 3193 GI) ats wen ey OLD 3021 
T c ag gn oi aa ak i 299 1292 1284 1977 1999 jaza vi EI 
0 mm "^ 1034 1099 1096 111- š à ialt Jaz - 
51 Hdl š I 1116 1123 1120 — ESS Bis 
SMBH wos sors aoa ony Sars 2002 mog TS ama doi segs sbg OS ERE 
Mim: 472 1573 1609-5 1798 Zei 3062 3079 3009 31 2 SZ 2905 SITO 3359 3510 A 
50 eg 1796 1911 2051 2 o3 243 3106 3190 391: M 359.5 
(bie up] 1497 155 S 150 190 3313 
LU A7 1427 1498 1440 1446 1446 1447 ls ve ud ren Hos 288-6 ai 8196 iR ESI 
amt 4 1426 1418 MEO 1403 1395 lij 
af ISl 2161 223'3 2301 ; EE 
ber w 2304 2377 3451 “259: 
A dl 1971 * a H 8 2003 17 e 8 : Iu Á 
TI Ha sora wao saa 2880 EE CTC maa aga das Sas SOL DTO Mao aro swe siu 
7 ëm 2900 2497 Se 2809 3370 3377 3386 B $403 Sisi 32 1 8318 ae 
"äs ise ises 1299 2007 2774 2889 3001 3109 3209 saya SeS 208 BDI mm 3527 3560 aub 
d gea 1859 1507 ise SOl Zeg lee 2303 3384 3419 3198 3493 3009 MLI ITI 
br Ee 1569 1562 1556 1558; 1541 1533 15274 
pe us 1233 KSE ae toe D18 D 26 Ja 5 Ja 16 Jaló F4 Fl4 ba MrG M. 
o MA M pg 151 2856 2879 2323 geg mop 1770 Mea ss Dr vi 1995 e 1381 1298 e Liga 
a ee ps, AH 105 154 144 | d 15) 2147 2025 3102 3209 3103 3483 3 
qo MY 157 1877 ae 137 133 137 137 Wë 155 — 
TR en 165 4 2128 2955 93383 950: HE EE 
1 d 1664 1073 1683 16g "8 2695 2760 3888 3013 3189 3204 3389 8513 3 
j n (UR os N 83 1697 1093 1697 1097 1697 1097 1691 1096 1681 1673 leso 1658 
E Em 6 N16, N2 ` 
s h 20 ogg, N10: N26 D6 Die pa Ja 5 Ja 15 Jm PA F 4 F 94 Mrs 
| Bi k Heo EE za 3 me ange 95 253 1776 3940 Ne 3999 3077 3155 3923 8313 p^r p ars 
| 9 "180 2110 2130 2228 28 "7 2713 2491 3057 3201 3291 326 322% 3199 
WB a 1887 4846 1 55:5 541 529 Sté 506 496 491 499 491 49 4 ys 
| Zi 856 Bf 491 489 401 494 502 A 526 54 
"Do ges 1893 1854 1909 1985 2069 2171 2276 2395 2198 3014 2730 2891 2070 3090 Zi. 
— 793 1799 1806 — 1814 1816 1818 1819 181-6 1312 1808 1802 1794 1788 
180 15 5 N15 N95 pen 
87 Zi Na 15 D 25 Ja 4 Jal4Ja?4 F3 F13 F23 Mr5 Mr 15 Mr 25 
tsa 1975 1952 SCH 1546 1804 1030 1777 1052 1716 1745 1768 1778 1778 1763 1735 1698 1659 
dëi we "po OAO 2171 2383 2504 2679 2848 2997 8103 3137 3086 3017 307-2 31933355 
189 2253 ogre EI 971 912 895 886 873 860 8/0 839 oi 828 837 830 837 
419658 igre 1501 2627 3751 2875 290-7 31L8 3338 3357 3473 3087 93 304 06 397 
— 888 1890 1907 1915 . 1024 1938 1032 1996 1984 1933 1932 1996 1920 1914 
52 999. 
iw A ja 2 2701 2778 9855 2982 1778 3010 3088 3106 3249 83L9 8397 3473 3548 23 97 
123 me 1954 2128 2296 2472 3043. 2796 2903 2960 2914 3851 3870 2995 3137 33L3 93197 
193 ee 1954 1251 1974 1254 1953 1245 1935 1926 "3L2 1199 1186 1173 1162 1155 1150 
[ 6 l 7 1975 1949 26071 91947 92377 9148 2575 2701 2823 29051 3078 $203 3327 8152 3577 


`P. Ash. U. Ash, Srav. Dan. Satab. P. Bhad, U. Rhad. Rovati 


CW ae 

Mie Yo Pha 

p" 1 ` Hasta. Chit. Svati. Visa. Anur, Jyesh, Mula. à 
š 260'7 2800 293'3 3007 3200 3333 3467" 860-0 


| "0 VW ^ wd d ` 
| 1733 186-7 2000 2i33 2267 2400 3533 


LU 
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SET 402 TABLE V-B.—GEOOENTR 
Tur NTRIO PLAOES OF PLANETS 
zn 
i f s 
13 Geocentric Plac 
| | e es of Mars, Mercury, Jupiter, Venus and Saturn go, S 
Hi Dayo ISY. 0 10 20 30 40 50 GO 70 ao 90 100 j emus, a d 
v zz 10 129 GL Se 
| ; g. date — Ap 10 Ap 20 Ap 80 My 10 My 20 My30 Jag: la 
i L 1778 Mars .. 136 210 “281 354. 474. 395 594 Tisa SE m io An 8 ° 140 15 
TEIL d Mero... 3590. 179 349 488 563 542 471 476 ` 678 79:8 oot 901 ggg 4018 un Wy 
seal ids Jap. Ge 1145:1149 ES) se 117-0 1183. 1196 121-2 1930 1250 1971 ms 1268 P lo Än 
Pea Ha hee IH "^ 99 : "4 056. 778. 899 102 . '2 18] 4 n 
Bat — 2088 2025: 201-7: 201-0 2003. 199G 198:9. 1986 1985 197-8 1080 ey) libi 1817 dëi m 
— VO 1984 199 Ligy 
1779 Mars ... 2180, 2170 2149. 2121 2089 2061 2015 2040 204 ; = 
Mera — -125 274 jS 359. 287. 274 363. 5058 KS pet 1007 3174 217-8 s». 
Top. — 1470. 1407-1400 : 1456 1455. 1459 1468 1476 1484 1550 1516 1228 1801 wel 282 
MS e 8146 3254. 39608 3492 — 02 118 236, 355 4716 595 “713 1594 1553 1574 187g | 
at, .. 2153 2146 2139 2191 2128 2115 2108 3103 2098 209.9 209-3 aoe BE 1078 i a 
° 4 ^ Ki : 9 
Eng. dato — Ap9 Apl9 Ap29 My9 My19 My29 Jo8 Jel& Jo 38 96 ae 
1780 — xn ns 955 492 492 560 628 696 762 “826 aoe “ors ions TEM ^ 
Ko AER 107 74 147 281 455 634 824 101 1179 jaa 1997 Use Ja? 4 
MP. ee 1814 1801 1798. 1773 1763 1707 1757 1758 1759 1704 1775 1788 1409 lag4 I6 19 
Ven. — 390 504 620 728 835: 93:5 10:0 111°6 1188 1237 195-7 1943 1/94 lers 2328 
, Bab. .. 2269 2263 2257 2251 2943 228°5 2228 2221 2215 2208 2206 2201 ADS 1139 lies 185 
1781 Mars .. 2563 2607 2052 2000 2720 2744 9755 2757 2751 279 : "erm 
Mero. w+ 3538 5485 3583 — 60 273 405 596 788 90 Hi 10 D IM 2644 2009 267-9 
em. GE sng AS? IIO 2105 2:004 2083 2073 2086 2061 msi 2529 Dës 1137 2012 
Sane Si 3579 104. 225 350 474 596 718 840 903 1005 1206 iga 2078 2090 | 
at — 2383 2880. 237-7. 3309. 2862. 2354 2347.2340 2838 232 5 2320 2316 2313 2850 1576 3 
- š š " L8 231 
Eng. date ... Ap 10 Ap 20 Ap 30 My 10 My 20 My 30 Je Jela Je29 J19 J NS 
1782 Mars... 431. 406 561 627 693. 758 823 . 886 952 101:5 1079 diam D Sale Auz Qj, | 
Merc. s 8974 3410 BYR 176 365 555 735^ 898 1015 1053 9D6 ors ggo Jl 1334 198 vw 
eb 282 2080-2387 2470 2152 2449 2437 224 241-1 2396 2388 ii 2377 1109 1203 jg, WQ NI 
gem — 8380 395 3388 3451 3695. 25. ue 326 335 446 558 078 79$ "376 2377 Sei 
Sat. .. 3404 24919190 2486: 9479 947-8 240.2469 2491 9441 2497 2193 5434 2496 aoe D 
° —— 3 Sau 
1783 Mars ... 2801 2879 2943 3011 3075 3188 819: '3 326: ` 
- Mero... PNG 9551 106 a26 SrL 677 806 867 87 7708 Yaa Ci 3403 MTS sos am 
Jap. .. 2789 2800 2808 2812 281-4 -2811 2507 2794 2785 93773 2789 2748 1734 2733 syd 1880 
Ven. .. 220 352 478 wa 714 ei 948 1065 1179 1289 1400 1501 1602 1709 ioe HU mi 
, Bai — 2004 2008 2008 2802 2596 2590 2584 2576 2568 2561 2554 2548. 2541. 3539, Si pe LI 
Eng. date ... Ap9 Ap19 Ap2y My9 My19 My29 Je8 Je18 Je28 Jig JI 18 3138 n gq 
3 A 
1784 Mars .. 579 639 702 762 823 286 949 1011 1073 1138 1200 126:2 1326 1389 p 14 NR du 
, Mero... 280 ng 222,454 595 go 653 582 587 693 829 100:1 1182 1367 1588 1693 wel HU 
Jap. .. 8090 3098 3127 3131 3143 3152 3160 3162 3163 3150 3158 3144 8191 3108 $105 3090 sj HI 
Ven. 3280 3101 3323 46 167 289 All 535 656 777 S98 1023 1140 1208 1393 lsrs lü [p Ei 
Sat. .. 37U3 2714 2716 2717 2713 2709 2705 2697 2639 2682 2675 2608 2060 2056 2051 9$ eat pt 
Eng date... Ap9 Ap19 Ap29 My9 M19 My29. Jo8 Jo18 Je28 JIS J118 Da Au7Anl7 Aus? ap mg, 
1785 Mars .. 301:0 30855 3160 893-2 8809 $881 3156 3525 3596 64 128 199 251 309 son vs 0 Ké 
Mero-... 58 230 378 469 471 400 385 465 609 779 963 1147 1327 1188 1617 1677 mp 
Jup.. .. 3390 338:2 3100 8426 3446 316-0 3481 3196 350-9 3517 352-4 3526 3525 3521 3518 302 MM! 
Ven. — (£40 51:0 559 577 ` 556 506 45:2 420 393 461 523 604 696 792 806 1007 n 
Pet — 2821 2824 2828 2831 2829 2826 2824 2818 2811 2805 2797 3/89 2782 2775 2769 202 nH NM. 
Eng. date ... Ap10 A20 Ap30 My 10 My20 My3) Je9 Je19 Je29 JI9 J119 Dm Au8 Au184228 ai SI 
1786 Mars ... ` 783 789 844 001 959 ue 1078 :197 1197 125:8 1920 1883 1446 1810 1673 " de 
Mere... 158 267 28:5 216 186 251 387 553 786 923 1107 1277 141-9 ee ao m m 
Jap. ..: $8 62 86.109 184 156 178.199 218 337 253 200 278 Si 1789 1868 LE 
Ven. .. 48 172 295 un, 541 062 780 90% 1026 1145 1266 1886 1504 1035 3893 2887 si! 
| Sat.” .. 2930 2036 2941 2946 2046 2040 2046 2941 2998 2932 2923 2915 2900 289 
07 ^ 
1787 Mars .. 8192 3270 3848 9424 8500 3575 . 51 123 196 267 8397 3844 470 1584 1526 1258 MH 
. Mere... 100 47 3594 42 16:5 826 *509, 697 887 1056 1213 1317 1350 Sye Or EI ei 
Jop. ... 311 335 358 381 406 428 . 4y2 . 477 499 522 6542 563 ty 1095 1209 187 PT 
Ven. .. 8148 3259 3973 3487 07 123 242 361 481 602 720 842 ore gogg ad WI W 
- Bat... 8088 3045 3054 8060° 3052 806-4 306-6 3062 8059 3056 3050 8044 30 wd, 
go 8! D 
17 Au 97 H- Iu 
1752s- date .. Ap9 Ap19 Ap29 My9 My19 My 20 Je8 Je18 Je?R më Jil8 J128 aay fiese 1700 m St | 
88 Mars .. 914 ASG 1002 1052 1105 1168 12:4 1970 1329 1389 1448 1610 1048 1096 1:00 "gg S0 
Merc... 3412 8432 357 10:1 28:0 468. 65:9 840 999 1118 1158 1109 aga ars 893 uy 
Jop. .. ' 59" 608 .628 649 669 691 715 737 761 784 806 82 1155 1102 1074 gr 
Ven. .. 895 509 Gus 731 837- 98:6 1029 JILI 1179 1228 123: IS sies 3160 3152 
Bat. 3148 3157 3166 8175 3179 3184 3189 '3188 3186 3186 .8180 817 EC. 
A 76 
i Ç a 704 o1 
1789 Mars ... 8463 814) 35L:8 3594 70 145 220. 291 364 434 573 Sro Ee 1147 31 
Mero... 8882 3478 53 241 oi 616 792 ' 918 978 938 872 091 1103 1126 Tes 10 
^ Sup. .. .882 891 90:3 919 938 952 070 999 1013 1085 1057 Ims 18956 157 Do, 5 
Ven. .. 8455 ‘8586 11:1 28:2. 857 491 603 724 847 970 109:3 == 3308 829° 
Bat. ... 3260,3270 3281 3291 3298 330-4 3310 3812 8314 8315 8811 rch. PS 
; ‘ £ bi. Mrig- .. ei 
Mesh. Vrsh. Mith. Kat. Sim. Kan. ‘Tal, Vraoh..Dhan, Mak, Kam, Min, Asvn, Bhar. WEE (Ry 7 ; 
_ 30, 60 90 120. 150 180. 210 20 370 8300 380 360 188 267 40 
LU 
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TABLE en. 


403 
A . 1999; Meroury, A.D. 1645.. 
jn 1697 D. 1999—». ^ ^: 045-A 


OT Upiter, 
AN E. gio 220 280 240 250 ag, 
0 


AD, 1656—A p. 1999, 


970 280 290: 
3 d D 300° 

GE N16 N26 Deng yao 310: 320: 330 : 

j og e 15884 1642 1699 1756 181+] 1779 dap ze 15 Ja sg š ; i 340 -350 360 
M. OË ung 1578 o 226-7 2499 2606 2725 1865 1515. 1954 . Za Fat wee Mr 16 Mea. 
gl vi Zoé YA ILG 1530 1542 1652 1550 - . 2792" 276:8 EH 21 "2006 2093 2127 3154 2173 EH 
d ch GE 2727 eu 1663: mei? 1 9784 

I 9 * 


e Wi 1554 ei 2920 1003 3975 Zi 39 
2067 2079 2091 2102 2113 2123 ME SN 2588 2199 x. zl ashe 1007 1499 1439 
40' 2147- 2155 3168 geg dei 291 2091 2087 


EE 


6 2817 2891 2965 3040 ang 1780 ` F 
f 923 3 303 2236 23100 2535 2622 >, 1780 Si Si $39 303 3487 - 356-0. mae "jos "AS Aba 
iin fi 1743 1765 1782 1801 183 ]1gyj ° är es B85 Su 2878 4057. 3934 wi sii 247 
De WES au 2196 2321 2448 3574 1531 Hil e woot 1803 100 kaaa MU get Tag 
WP uis w 3168 3178 2191 2203 2214 22%5 ned 
ti d i 13 915" 
a 


2235 2914 2070 820-1 332. 
N5 N15 N35 DR D15 py 


332 
SE 2252 mo] gp AN 
Y 39 H 7 1769 184 d d ive, : 284 Jala y 
d o1 Bes 1655 1717 1760 18450: 199 1961 178) š 3095 Ja 24 


: F3 Fig 
i t 7 d s: 3024 3093 314 ` 3 S 23.Mr 6 Mr15 Mr 26 A 
Kë ei 3198 2345 M aO 2108 2357 3103 gue 2574 pel 3093. 2320 2377 ages 3498 9010 
le pil 1979 2003 2024 204 2008 208:5 1 2 '4 336 350: X 
Ul ei m 1570 1691 1800 19L6 2036 2155 2184 2146 215-5 S 35985 3574 


; ; Wero . 2162 916. : 
si Pos 2202 3974 2986 2297 2308 Zi | zi 199 zen pg 2155 0) 203 


€ ates aq dE 236-1 2367 2373 2354 3143. 3208 3390 
lu 2 3059 3120 3154 3853 3320 1782 2998 3,5. 

d aa 252 2992 305 à : d 31 : 3456 3524 359: : 

gs rus 2207 2817 MESES: Hi | M05: 2093 2810 moZ 327 di 33 am 
CERESE eee m EET 
e H d le t, a. $ CN " 
gui Hel 01 2373 2384 2396 SCT 241-8 2430 ang Wo 11S. zee MB 4 sms 287 378 3394 


499 249-4 
7 N6 N16 N26 Dg Dig D 26 * 56 Jal5 Jas ; 

AAA Hoe met Lo WA BEY Be? area dat BAB at pa yua CUR T 
d e 2156 2139 2004 2 Q 23204 2125 . 2593 2773 3943 1 Ae Š K a 
` ies ei 2472 2491 2513 2595 3558 2551 2604 2626 2050 aura ZE) — — Ss 
s Ue. De Ras 2195 2262 2389. 251:5. 323 DÉI 2804 3010. aae mii 3395 wa qa "88 
Giri zen 00 2472 2482 2198 3508 2210 2829 2560. 2551 2502 SCH 


43 H 
2579 2588 2503 sii 107 


2603 
QNS MO Mél QAO 303 ss aye 1784 s7 so Di 100 248 sog “agg MIS em Ap g 
nn 1926 1887 1946 2086 2218 2894 956:5 - F787 3890 3009 3088 3009 éi 297 Zi st 
du ou 9714 2761 3778 2798 2819 29 2863 2836 9: T d 
1847 18 4 1810 1841 1902 1983 20 2173 1378 3988 2501 2518 mo 2858 9976 


2553 2501 2571 2581 2591 260:3 261-4 


8 Wu Ja3 F3 PIS F23 eg 3 
gea 1809 1976 2044 SILL 3179 2952 1785 2318 2389 GK SC 


Ap 
2460 2531 2004 3078 9750 292-4 : 
Pi N63 1871 2019 2187 2359 2530. 268:9 2818 2387 9862 2799 3789 2577 3020 319-9 sma SE 
RI 9057 3000 306:7 3095 3087 3103 3119 3138 3159 8181 3203 3223 :251 3275 322 3347 
(nl 2188 2200 2986 2508 288-8 2757 2881 3003 3124 3244 3363 3178 3591 lUl 206 307 wei 
[153 258 2003 2074 268-1 2691 2703 2715 3720 2788 2750 2761. 2772 2783 3794 282 981-1 2812 
Zus O26 N 5 N15 N25 D 5 Dis p gg Jad Jal4 Ja3A F3 F13 F23 Krk Mrl& Mr25 Aps 
däi 55 515 491 40 430 406 300 1786 388 397 Aë 443 476 516 557 5 655 705 
ju 19 1981 3154 2327 2489 3627 9714 2711 2639 2613 2679. 2818 2975 3155 3838 3515 g4 
Ë 399 3428 3423 3120 342°0 3124 3439 3441 3456 3472 3198 3508 3529 3551 3575 1599 gg 
21 1889. 1709 189-2. 1955 307-7 2203 233-5. ` — $494 2582 3/08 2829 2958 3085 3210 9994. 3459. 3594 
Di X68 3789 2777 2786 279"$ 92305 281-6 3847 2899 2851 2863 3874 2887 989.8 2207 2916 2928 
iol onse wig N 2 Jab Jali Ja2 F4 F 14 F2 Mr6 Melg Mr26 Apg 
ae Kur] 1970 2040 910-9 "yen DAS Du Dm 1787 2468 2540 261-4 2890 2766 2842 2920 2896 3075. 315:2 
iiM? ue mes dig, A 2560 2498 “es 185 qu. 2763 3097 HILO 3208 M07 07 HS 
1 338 229 909 198 190 184 183 185 191 198 210 225 261 259 279 399 
2399 2492 2075 9649 209-8 2700 2672 2024 2580 2559 2581 geng puos MER. ER 2983 308:9 


Ar p Mr16 Mr95 Ap. 4 


Wl 986 oi yyy 9*3 gr9 051 1788 921. 993.917 SI8 800 798 809 829 s58 ui 


8 2239 2359 3404 2369 2298 2811 2418 3657 2724 2902 3081 ms sea Ge — 3139 
Wei wee ard SHI Gro aoa “tee “Wa aen i68 393 3207 smi ssa are So SS e 
1 | 9994 194 n Fou ine ME a 3084 8046 3058 306-9 30891 3994 3106 8119 3131 31419 
Daf Ne N 15 N 36 D5 Dis D 25 Ja4 Ja 14 Ja 24 se pre x6. 2054 "nes p a 
Aone 2177 9545 2920 939-4 2468 2049 1789 2019 HISIA El ea 3300 3133 3171 3323 3997 
p "MS 2281 2153 3140 zana Do "Pd ose ola (809 383 sro ‘gra ma vs 87:8 
12 1829 wei 1958 STI 903 950 Sind 3186 S167 dir8 apo 3592 ane Ria Rid 307 

"09 me SL 8119 833 8181 8158 3145 3166 3107 3178 3190 2 


SU qia, 3 1325 1319 1300 1268 1934 1190 1159 1188 Däi 118% 
209-7 n 120 1945 1981 1905 1820 1790 uss 2220 2986 3106 316% m 3 me nae n 3 Hu 
si 127-4 CH 1293 1297 1998 1298 1293 1983 un 2366 3410 3440 342 3381 3383 3297 

` 243. š ^ ; ; | ‘| 3207 329 —— 
wr SiG L Hie Bey poe TL er ae Se He ORS BRA BL Ba aa 


1600 , Y E. . U. . Revati, 
Hasta. Ash; rav. Dan. Satab. P. Bhad. U Bhad. Hey 
H ` Chit. ` Svati.: Viss,- Anur. Jyesh. Mula. P.Ash. U. y $ s 

3 J jg 2687 ag “2933-3067 3200 3333 3467 3099 
Di 1957: 2000'23193* 3307 2400 3533 7 0 
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404 TABLE Y-B.— GEOQOENTRIO PLAOES OP PLANETS 
Geocentric Places of Mars, Mercury, Jupiter, Venus and Saturn for — 
da, 
D»yol&Y. o 10 20 30 40 50 60 ‘70 oe 90 100 110 = — 
Eng. date ... Ap 10 Ap £0 Ap 30 My 10 My 20-My.30° Je9 Je19 Je 29 180 4 Š 
1790 Mars ` 1148 1164 1198 1999 137. I317 1969. 1409 1474 1594 s 3139 Aug Avig WÉI? 
Mero. — 3429 11 200 387 559 701 777 764 "ai 692 78:3 ei Dia 1778 Ana 
' Jap. — 1192 1192 119% 1199 1208-1219 1232 1248 156 1284 1808 aa 1100 1262 1839, 
Yen... 3808 3328 3376 3445 3532 25 ve 229 "ei 45°0 56-3 "ei 1345 1302 l4« Bn 
Bat, — 3372 3384 3395 3407 3416 3494 3433 3439 3132 3446 3494 gent sal dis 1092 uta 
1 3494 nn 
r, 3424 d 
. š 1 $199 1 
1791 Mors... 8524 00 "op 151 225 298 371 443 5L ve | 
Mess eee eS. $59 "453 UBL EDS Sie 4B eje US 050 i47 T3 gi. T. 
Jup. .. 1622 1612 1603 1499 1447 1498 1504 15.1 1524 1894 1651 1598 1249 wee At o 
Fen. s 236 358 479 599 720 837 953 1070 118: 1293 1403 1594 1595 1666 lega Uh 
Bats — 3488 3501 3513 3575: 3696 3547 3557 3504 3570 ana 3677 3579 sð 1702 Ve un 
. aS š 57:6. 3579 Vu 
Eng. date... Ap 9 Ap19.Ap 29 My 9 My 19 My29 Jo8 Jol Jə2 nő 3118 J128 ; 800 
1792, Mars ... 1468 1458 1457 1468 1493 1670 1557. 1601 1043 1690 1754 ları isd 4X17 Aug, 
Mere... Ii 267. ex 397 388 297 360 493 657 83:3 1024 1207 132 -1932 1994 A 
` Jup. .. 1861 1548 1835 1824 1814. 1805 '1800 1798 1794 1804 18L3 1824 1359 1917 wi 202 
Yon. 956 3408 3531 — 63 174 26 ai sra 009 rog BUS 1030 1145 190 1807 Ar 
GE ek pe es SU 5s 97 Noe 109 "ua HS EHE E 
; . ) Ia 
1798 Mars .. 78: 15.2 226 297 870 442 5L1 581 651 717 784 850 oe on 
© Mere. .. 166 211 :57 103 144 270 450 612 803 986 1161 1312 1416 4252 1045 me 
Jap... 2201 2192 2180: 2167 2156 2149 2129 2118 2110 2100 2103 3105 198 sioe 1306 je HH 
Ven. .. 497 502 548 554 523 467 415 391 3864 451 GL "one 69 HS 2127 gia M 
Sat — 125 198 151 105 172 191 204 21s 225 236 2V2 249 255 oi x 1010 tés 
Eng. date... Ap 10 Ap 20 Ap 30 My IO My 20 My 80 Je9 Jo19 Jo29 319 Jil9 J129 
1794 Mars ... 1971 1941 190-4 1877, 1895 1348 1853 1870 1897 1959 1973 3090 koya E Aua g7 
Mere, ... 3533 3516 3589 ai 205 384 569 757 99 1101 1215 1258 1908 115] oe 2251 
Jup. — 2526 2528, 2524 2520 2510 2500 2487, 2474 94650 Sun 2497 2428 24292 2420 Seen D 
yen. 65 179 302 den 548 869 792 91-2 1038 115? 1254 1892 1510 1628 1744 ei 
Bat... 249 263 875 287 801 315 329 3:1 353 305 are 382 390 394 e i 
1795 Mars... 227 298 309 439. 508 677 625 712 779 844 912 975 1000 1108 1169 1232 182 
Mere, .. 3848 3433 3580 158 344 535 720 886 1017 1079 1045 979 993 1098 1244 lij e pii 
Jup. .. 2880 2848 2804 2858 280-1 2841 2956 2849 2840 3827 3815 380 2/88 2775 2766 1559 pi UEN 
Ven. .. 8151 3363 3377 8492 12 129 248 867 497 608 726 849 969 1091 1203 1338 up DIS 
Bat u: 374 387 400 WA 427 44:0 454 46-7 480 492 503 514 625 $591 387 63 mei 
Eng. date .. Ap9 Ap19 Ap29 My 9 My 19 My 29 Je8 Jel8 Je28 JIS JIIS J128 An7 Aul7 Au2? 86 Hr E 
1798 Mars, ... 2496 2466 2487 2499 250:5 34w7 2475 9152 2497 2107 2397 ac 9418 2444 2482 2505 Wr ji. 
Mero. .. 3858 3531 114 30:3 490 672 805 S889 874 802 768 888 10:6 1200 1379 1557 HN MUN 
Jap. .. 8118 3188 8156 .3173 3187 3198 3207 3212 321:4 3211 3:05 3197 3187 3174 3160 3147 mi 
Ven. ... 400 514 628 734 899 997 1028 1106 1171 1208 1208 1173 UII 1065 1048 1067 113 | 
Bat, .. 508 516 528 539 552 565 677 62 606 620 G82 G44 050 664 07 4 | 
: : : ‘| 1224 1289 1951 HH É 
1797 Mars’... 878 440 508 575 642 708 773 839 908 969 1093 1006 1161 1224 1 Bui 
Mero. ... 3488 76 263 437 590. 6&9 G97 628 602 678 81's 981 1160 Gi mo n: AL : 
Jup. ... $899 3423 3445 5467 3498 3007 3524 3541 3554 850'4 857-1 357:5 ELE ! 
Yen, .. 3461 3593 1L8. 239 36% 487 oo 730 853 977 1099 EE A 
Kar, ... 63:5 645 656 666 679 692 704 718 731 744 757° 770 7 ; WI 
87 š 
129 Aug Au18 Au38 8 bot St 
Eng. date ... Ap 10 Ap 20 An 30 My 10 My 20 My 30 Je9 Je19 Je29 JI9 JI 19 J Š 9179 gp ns SH d; 
1708 Mars ... 2724 2783 2844 3903 395'8 S01'3 3060 3105 3143 3174 399 0 area 1573 le4 1695 nd : 
Mero... 56 214 87:1 489 EI 446 407 465 695 758 $99 1125 El dsl 387 388 EEEF 
Jup .. 76 100 184 147 171 195 217 2885 258 277 295 aen 803 og 1038 aka bé 
Ven. ... 8280 3310 8364 3440 3590 25 117 291 341 454 509 i90 911 sss 938 9 
Bat .. 770 778 786 795 806 818 850 848 856 869 883 8 —Á E 
; : 6 1978 1346 140 HH M. 
1799 Mars ... 620 584 647 711 772 837 90:0 961 1026 1089 DESEE 1 3 1610 1598 MOO Toy Bot ú 
Mero. .. 149 273 318 265 218 255 374 534 71:5 90:2 19 O ou een 69 os 1818 
Jup. 349 372 395 418 444 466 490 612 6535 659 "8 1507 1607 1700 1782 jg 
Ven. .. 242 364 485 605 726 843 958 1075 1187 1297 POE 1019 1092 1014 105 
Bat. .. 906 911 917 923 984 944 954 961 979 091- — a e 
: s 195 A a Vë: 
1800 Mars .. 2935 8008 3080 3153 3224 329'4 $365 3432 3500 850:8 1:53 1823 1360 1310 ne 918 
Mere... 126 96 28 47 156 309 489 678 86:6 1089 baz mp 586 909 00 yr 
Jup. 640 646 665 684 705 726 75:0 772 79:6 a 912 1097 1150 128 1176 1199 
Ven. ... 3293 3414 8587 60 181 303 424. 549 670 791 use 1138 1160 ii 
Bat. ... 1044 1046 1049 1053 1061 1070 1077 1088 1100 1 duod Aë Hoer 
J120 J130 aal 1626 am 
Eng. date .. Ap11 Ap21 My1 My 11 My 21 My 31 Je 10 Je20 Je 30 710 Jl? '5 1899 ie? 182 
1801 Mars |. 871 728 706 Bes 106 966 1027 1088 1149 109 n3 s 1083 n 99 1181 WA | 
Mero, e 3450 3445 8535 84 258 447 637 820 988 nal 1093 1114 1137 115% o 1807 
Jup. ... 924 gä 942 955 971 988 1008 1078 1049 109 Cig 599 006 1956 H 
Ven, .. 483 495 581 582 490 428 377 302 336 991 1243 1250 1269 Š 
Bat. ... 1183 1182 1182 1183 1190 1196 1201 1211 122 1 m 
- Min, Anen, Bhar, Krite Hohi. e; 800 » 
Mesh, Vrsh. Mith. Kat. Sim. Kan. Tul Vrsch. Dhan. Mak. Kum. Min. Asyn. 533 6 


Ú Lo 40:0 
30 | 60 90 120 150 180 210 240 270 300 380 360 Kr 2677 
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405 
k A , 1999; Mercury, A.D, 1645—A p. 1 S : 
e g 87—A-D 1999—coni, 999; Tupiter, AD 
M 941 g—A.D. E 1656—4 y 19 
WA D 161 10 220 280 240 250 269 270 9 SS 2 
D soo 2 80 299 
WE am? ‘N26 D.6 Dig p so 800 310 
bo Ww WS xe REUS. dE 2023 2009 apen J5 duis Ja 23 p 920 930 340 aso - 
UM. git Geo ei 207 17 amme 2352 2023 ea 3058 Zog R$ bin pop oN 
Ru di del 1863 105 1566 1579 1891 1597 qu Ji 2061 ipa mes 3170 Er, dva Mod dbi 
^h 1g $1 2016 2141 2268 239-5 252:3 í > U4 (os Š 9.3888 997.7 311" e 
a in zb E E 1890 SE 8372 3371 3374 3358 : a 2774 gei Met] 1588 1578 664 oh 1549 127 
D mra) oa 9877 ` 8300. zen 328 5153 397 3401 353. 17: 
3 dms Mab GE * 3407 3418 $3320 — 49 173 
x] at yp ai š : 343 344: 345-5 346:8 348:0 
E ' 138:3 1433 1480 1524' 156:3 ‘1792 jee š 
E $ 1997 072 2248 2417 258:3 941-9 e 1698 1649 (Gra : 2 Mr 6 Mr 15 Mr 25 Ay" 
Mtg, Aa ya 002 2072 2248 1836 1852 186:7 1880 207 vg 3709 1098 1617 S 1547 1509 “Tar 
liy a] 1777 17 i 1880 189+ 107 277$ $91: " 
3 pb BE 82 ges 177 1788 1878 189:4 1979 505.8 Ere EN l 1898 1903 O 373 2953 3438 1:9 
apr MAA 614 3500 3308 350.6 3508 3173 2250 si 2304 saps 1803 1893 Dep 1880 188-8 
d ger Mo sore 3 3509 3515 gza “asag 2822 2740 2884 ‘2981 3100 3223 
d aw WE ai 6 N16 N25 D5 D15 nog `- J — M60 mz wes ses 
WC N d : : ya ën a 4 Ja 14 J. 
i 0 30 558 2030 2711 29786 2865 17 vi ` a 24 i 
dE HE EU 2979 252°6 2630 2952 2798 m: 02:1 3100 317 UD Séi Mr 5 MF15 Mpeg Ap 4 
2 oh di Za ei Za 3033 2057 2078 2009 aus: > 2137 mal 2586 3794 2859 aoga SILO 3487 3063 ag 
2 e Mp. wei 2207 2302 2515 2039 2784 2887 300-9 aise 3109 2184 2194 300.5 sed 3396 356. (a 
i K En n 66 CO 53 47 +O 4, 4» éi mae WA 34883 359.5 104. PM a E 
Ku WE E 4 J 5: 94 7 81 9:8 D 
ixl « š ° 1 ` 
SS BE waza Ll m sS 1794 eo 1844 1887. 1996. 19 — 
233'S 244: 9 +O". oS" D "s I 59 198: y i ei 
t Dn ui ag 2178 327-4 2296 2318 239 9393 E $507 9057 289.9 2099 asi 227 2209 2006 1957 
4 | | 2951 S38 9107 9 3350 3499 02 15 
Tur EE 175 1838 1961 2093 9209 2344 3401 2559 3227 Zug pe Séi 2405 2507 2514 2524 
ge 2 ATH Zeit 220° 2'2 205 196 191 "ee Isa 184 sus 2838 2964 aus 8217 3341 3466 3591 
7 si EI 9 187 194 a 209 220 231: "ong 
p: v 6 N16 N96 D 6 D16 p eg J; K 
IC, T,.0 N30 ZS 2941 2907 3063 1795 NŠ Dda pp, Zot Mr 6 MF16 qr 20 ap g 
8 m) 392 2 37 2320 9946 229. D lv'9 327 8317 3429 349°6 357 p 
l S 393 2904 2337 2320 2246 229 2309 2449 $01] 27. ne rl "o ug" 199 
ege 207 22o CH Gg 2592 9814 208% 2001 2094. rg SIST 1959 3400 vii 3377 3827 
ag rs 289 299 2071 $e) arg 33 DUREE aioa as soo m2 o —— 
| " > rn uM ur 391 335 339 "aig 358 "age 


| 
Ae mr 1605 1665 1726 1787 1846 1903 1796 . i9¢4 222 2077 2132 sgt eus y S Mr 15 Mr 25 Ap 4 


nf 182 ——“ t í PO OTe SE: 38S 23974 Zut 
mH) HUS 2005 206-4 3127 Se, 2105 2578 2758. 2026 3053 Ai 3258 3213 ausa Q2 i 
` Kaun ee zu rem "i mee ES 2909 Sod 200 2068 2004 ze sate 3068 3087 3108 
ai à 3085 ^ "5 23 E iy * 15] 30%" 2] - we = d — 

ü E 8$ 690 522 5l4 505 Aën 499 482 VU 321-4 3337 3160 3599 o3 220 840 


479 Aë Ga Aë ATA 4T6 ass 490 497 
ih 0% N 5 wis N35 D 5 Disb pa 
i S17 3395 295-4 3022 9093 3163 3235 1797 


Ja A4Ja laga 2, F 3 pig F23 M 5 2 
3809 ya. r Mr 15 Mr 35 A 4 


78 8450 352 3590 61 130 20:0 
mi 1869 1914 1945 2054 2200 2369 2544 2717 92875 8009 3078 3055 2984 1984 3074 3220. 380.1 
n 138 3106 3108 3112 3119 313-0 9144 3159 317-5 3197 3219 3242 3205 3:97 339012 333G 3300 3385 


i iy 182 152 1703 1808 1926 3046 2167 #387 Mil 2536 2652 9782 2904 Si 3155 3280 3103 
eg EI 096 679 67-3 665 656 6:8 639. 698 Ge i9 oe ols 818 621 wes 630 


un Ñ o mo 192 1797 186-6 1928 1997 2007 1798 2114 3180 243 3307 392 2150 2190 


2 3 3504 2027 2690 
187 B p 186-2 2001 216:6 283:8 251:2 2679 281:3 202 2901 9930 2797 : 98744 3000 3171 3359 :353:8 
g 23 53 3435 3474 810:9 3459 8471 347:8 3487 8498 351:3 3530 349 3569 359:2 15 Ei 52 
jp aa 289 955.5 2071 2786 2901 3008 3112 3266 3394 3357 9103 34L5 3387 3387 3298 3906 
aU au BL S99 S25 82 - 803 - 495 787 T80 a 768 764 éi ZA — 
'O e ; : 
4 xo mio N38 penis p sg Ja 5 Ja15Ja25 F 4 FM Ba Mr 6 Mr 16 Me 23 Apg 
BS toa tpg? 3954 3303 3358 3416 9405. 1799 i526 3596 47 109 wei wi 39 359 424 487 
ng Ul M83 2306 2472 2619 979-9 "7 2082 2095 2079 2799 2056 3133 3310 3198 Ss 
WEA pas ZIL 277 20:4 25:2 94:8 23:6 23:3 Pr 2y70 244 253 267 98-9 299 318 339 
l Gi 189-7 2023 2148 227:5 24033 2529 206'6 9781 2907 3033 3159 93253 3407 m ` SC ob 
“I hà ? 977 974 “972 965 957 ` 950 wä oa 996. 19 an 906 o d 
a | i mu 354r 2682 2754 2826 2899 
n 100 1925 1993 2058 2126 2193 1800? 2262 283 2101 270 93541 2810 3093 275 : 
An gq nos 2270 2423 3500 2587 9002 2477 2493 3009 ug 3906 Mex 3279 349 gi 105 
GAS qnani nos dm aire soot sel EA E Gà Oe cea 
/ B bot H 1 D E » s * : : 939; 8 : j ; : 
| D M6 1117 té iy ei Hus 1100 1093 1084 1077 1009 1061 1058 1050 1017 1043 
n Sl 310 194 188 186 203 1801 oe 350 291 392 978 ur 478 Ge ues um 
4 Ea 222-6 2857 2425 2409 233:3 231:9 2408 2341 2705 | 2881 806-0 = 4 y^ GE ret: ae 
Wës, zazi wei 1022 101'8 1012 1003 SAA Rese C re Cp Cn Quo DE Si 
L 19,7 3998 2523 5610 2771 289:3 3015 3186 :950 S73 3488 mn 108 e 
T. 7 1250 1954 1255 1253 1950 1247 1250 1988 1995 
rN 4 26 F 8 Fis La Mr7 Mr l7 Mr 27 Apo 
d mi NE DoT Dw pay Mos eem 9703 2779 3854 2030 3006 3084 
9 388 205.4 2126 2194 2205 2386 1802 2408 2182 2555 2628 27 FREUE IESU Wa 
eg M94 2158 eare Y Pio NOU E pun 1982 1909 1957 1248 12359 
l 139-3 1881 183.9 1363 1359 1397 pn 159 m Em 3098 3294 8347 SIG ur 
e š . 9468 259 H 5 1398 1331 199: 
1877 eri me = E i n 1390 1874 1869 1361. 1963 1345 1338 


3 . P. Bhad, U. Bhad. Revati. 
Chit. Svati, Visa, Anur. Jyesh. Mula E eae US ST Sei ec ia 3167 3600 
È 1807 2000 218 296-7 2400 2533 2067 S800 2083 


* Tho year A.D. 1800 was not a leap year except in Russia. 
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. 406 TABLE V-B.—GEOCENT 
; -—GEOCENTRIO PLAGES 

3 ws OF PLANET 

STS 


Geocentric Places of Mars, Meroury, Tupiter, Venus ana — 
n for ever 
Y te 


jofIsY. O 10 20 
Day o 30 40 50 60 70 80 gg 100 110 Venus, a Di ot 
Eng. date .. Apll Ap 2l My 1 My 11 My21 My 81 Jel0 Jog 120 SU 
9. . sti STI 149. 0 J 1 
312:8 IYU 3276 3353 3428 3804 3577 pl 159 339 JE JI 30 30 Aan 1 


1802 Mars .. 
` Mere. .. 332:8 3462 52 217 407 595 767 9 A 
Š d i : : 1:0 ° d 33: a A 
Jup. — 1286 1294 1995 1258 1245 1255 196-9 1252 1205 382 E 905 Be rh — 
2 1857 1372 1190 10 P 
Ok 


Ven. .. G2 lö. 309 433 555 676 799 
Sas ... 1821 1318 1318 1314 igr z 479 918 1089 1159 n ^ 

4 3818 1321 1325 1393 1841 1849 es 1398 1515 m má 

1384 1393 1749 

a Dm 


1808 Mars artes i n Wa 1044 1100 1159 1917 1977 1397 189- 
E 558 1549 1541 1540 1553 143 oU 140 LUNO 787 ot) 1522 1599 

š : . bd 1359 1570 15s E 108:1 ` 165-9 

: 4 1600 go 1296 las | 

2 


Jup. ... 1568 li 
Ven. .. 3154 826-7 3381 3497 17 195 $52 
` ; ; ; i 3⁄3 408 614 NQ. 162 
Sar. 1458 1458 1448 1445 1446 144. 1447 1453 1400 1058 152 — 970 1059 1657 
E 1496 ene 1920 
153 


Eng. dato .. Ap10 Ap 20 Ap 30 My 10 My 20 My 30 : 
18 Mara ... 3806 3378 3453 Gei Meng e aa cae EK 316 19 Nap ag 
TES 100904805 1i eee eee 981 509 BI7 orl geg ap, AUT oTe qi m 
Kä po in — ‘1 1871 1899 1850 1812 1841 1840 1843 185" 1041 1224 1106 705 
on. ... 092 787 si 988 1027 1101 Des 1193 jigs 1959 1871 1s, ne 
'9 1075 10; 


i Sat. — 1803 1896 1580 1574 18723 1571 1870 1578 1577 1581 1153 1598 1078 1028 yore 
KI "6 10. 
Í r Eng. date — ABU Ap?I My I My 11 My21 My 31 Jo10 Jo20 Je30 J110 3120 "EI 1658 A 
ie ars — TA ILS: 1155 1201 1251 1805 1859 141-4 1472 1552 7.20 Ann any 
H Mero... 93 256 390 43:5 355 327 3g 4 16338 159:3 195 9 Au 29 
ya Ju 224.7 2238 222:8 221 . 9 ,179 888 ELS 1004 1187 Isao II 178 
et pP. : ; ; 5 2203 2159 2177 2165 9157 2149 514, T 1860 1509 i$ 
T Ver. ... 3466 0'0 124 346. 372 493 61:8 737 860 ^ 984 ër 2146 215-0 2155 mig 162 
zi Sut. .. 1724 1717 17L0 1708 1699 1695 1692 3693 1695 1696 1105 1703 IMS 1470 CHE 
(S 126 (Gas 
1 


1806 Mars ... 3461 3539 15 90 166 240 31:3 395 
: 4 i 456 525 59: p 

Merc... 167 286 205 198 161 260 413 593 778 963 1111 1&1 ,728 ma s 
ab — 2309 25T. 267-2 2567 3501 2851 25379 2525 2511 2499 3497 pure Li? 1484 MVI di 
n Aa 5 9496 3527 24 117 234 8405 459 573 ei "ab 2466 2464 «p 

at. — #4 1896 1828 1878 1818 1812 1812 1812 181 1815 ei 1822 Ei We Di jj 

S 1869 


1807 Mars .. 1324 1328 1841 1864 1396 1133 1476 1523 1575 
: ei 5 1627 1085 174 : 

—5 Ss are Sch Sos : 42 „190 303 Gë 736 91:3 1090 J216 125 128: ET 1981 197 a 

D — 3885 2895 280-4 3907 2910 2907 2900 2892 9893 2868 93555 9841 p INA 11292 Hí 

"8 2809 S8 


Ven. .. 249 370 491 oi 731 848 964 1079 1191 199. 
`: ` . Ç 301 š on A 1 
Sat. .. 1977 1969 1960 1059 1946 1940 1933 1931 1929 1925 yee lo 19 2 ise ioe äi 
x | v3 1x 
Eng. date ..*AplO Ap 20 Ap30 My 10. My 20 My30 Zen Jel9 Je 29 : 4 
1808 Mars... 17 95 168 242 314 See 497 528 597 wi 733 yao ^ iur dns O 
Mer. .. 3858 3428 3565 186 322 SLS wen S72 1013 1099 1091 1018 1006 1059 1930 EI 
Jup. .. 3158 3178 3096 3214 3:29 8341 3253 3258 3301 3201 3259 3252 3241 3290 334 3904 bor E 
o 8298 3 54: i : 45:1 654 675 799 919 1044 1159 1289 Mi? 1536 
Sat. .. 2038 2091 2083 2076 2068 2059 2053 2049 2045 2041 2041 2041 30vl sare iMi Jr E 


Apll Ap21 My1 My11 My 21 My 81 Jel0 Je20 Je30 JI10 JI20 J130 j 8 BH fy 
1809 Mars .. 1757. 1724 1699 1681 1680 1652 1715 1746 1783 1827 1876 Tora 1050 3018 D ae mi M 
Merc .. 3349 3510 91 280 480 G47 800 2908 91°6 846 SI'S 885 lOL6 1180 1350 1556 1850 
Jup. .. 3438 3451 3484 3507 3528 3549 3507 3584 8597 10 19 v5 27 25 21 12 0 
Ven. .. 425 479 007 499 454 394 3S1 346 376 496 sLO 598 697 799 905 1017 180 
Bat. ... 2216 220°9 23203 219:6 2188. 2180 2178 916'G 2160 92155 2158 92158 2151 2154 2158 262 917 

729 795 868 927 992 1056 1124 1184 DD Ti 
800 961 1139 1321 1800 LE WA E | 


. Eng. date ... 


Mars .:.' 109 241 312 3883 453 524 592 650 


1810 
` Merc... 3466 52 241 422 582 700 734 675 624 gei 
Jup. ... 118 187 161 186 208 229 255 277 297 az 334 351 365 375 389 
Ven. .. | 69 191 815 439 561 682 804 92 1045 1165 1284 1404 1521 1697 1764 IM 
Sat. ... 2381 2827 2328 2814 2306 9295 2291 93284 297-7 2968 2267 2263 2260 2262 2204 
4 23 F 
1811 Mars ... 2281 2286 2280 3205 2259 2211 2185 2167 2163 2166 2184 214 2250 2205 24 7777 [ME 
Mero. .. 14 196 359 485 541 500 437 470 584 740 917 1108 1285 1450 160 a 
Jup. .. 388 409 440 455 477 501 525 548 571 594 G18 638 659 677 1997 1990 Weg ky y 
Ven. ... 315'8 3270 3385 3502 23 141 260 379 498 620 739 802 91 1105 "UTE LEQUL 
Sat, .. 2164 2440 2497 249-4. v4Y6 2419 2411 2403 3396 2388 2883 2378 2378 397 d 
Au 28 


an mm 1129 au 4529 mel DO 


Ap10 Ap 20 Ap30 My 1) Mv 20 M Ji 
p p Ap y y y 90 Je9 Jel9 Jo29 1059 11 


dë EES Ee beren m 


Eng. date ... 

1819 Mars ... 31° 886 453 521 559 657 724 788 853 919 984 2 
Mero. .. 188 275 343 ag 269 262 364 517 094 882 1065 1244 1403 loss ; 
Jup. ... 639 63:5 703 722 741 762 686 807 ssl 854 Së 900 955 weg 1003 il 
Ven. .. 408 522 634 739 841 937 1022 1093 1146 1169 1183 1101 ie 248'5 3483 
Sat. .. 3653 2501 2549 2548 2541 2535 2529 259-2 251-4 9506 2000 93493 248 Š 

ang Au 19 AU, 9825 
JI 30 2828 981 i 


Eng. dute ... Ap 11 Ap21 My1MyJ1 My 21 My31 Jo 10 Je20 Jean Jilo J120 JI? A 
1818 "Mars .. 2823 207-7 2727 9708 281'( 38949 3877 2910 2912 2010 2899 3870 Ven i957 1955 usu Ku 
Mer, .. 143 140 68 57 149 2993 467 653 8:2 1025 1190 1822 ag 1194 I9. yp zs 

Jup. — 965 972 081 ma 1008 1026 1043 08" 108-4 1105 11%6 147 Ve 1376 Kee" 
Ven. .. 3474 0% 130 252 379 600 6:3 745 807 989 1112 1237 zeng 2601 pl 
Bat. ... 2668 2004 2004 266-4 2659 2654 2049 2641 2633 2025 2318 261 Ardh. Pt. 

i Mrig: SA 

Mesb. Vrish. Mith. Kat. Sim. Kan. ‘Tul. Vrsch. Dhan. Mak. Kum. Min. Asvn. Rohi TRU i 
30 60 90 120 150 180 210 240 270 300 330 3800 138 267 


—— — 


Bhar. Krit. 
400 53:8 
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407 
: , 1999 ; Meroury, A.D, 1645—a y. 1999. 
esr AD 999—cont. 99; Jupiter, AD. 165 
p: 4617 —A-D- 1 S—A.D. 1999; 
230 240 250 
oo 210 220 260 270 280 299 300 31 
EC oxi Nu DZ DW De JA 6 Iaio J O 320 330 340 350 ago 
DI 5 778 ou H 2 * 
394 808 2 20:2 2144 29295 x 1803 70:7 67-9 dei ae Ke F 25 Mr 7 Mr 17 Mr 27 Ap 6 
agang 91 1557 1602 1617 1628 143-7 ier, 2810 2972 3104 airg di 102 734 Wé Sa 
5 n 1609 M 262-0 2050 2649 2594 162 1645 1045 161-0 178 3159 2058 3080 3176 331. 
Mahi ag 150 Zeg —— 1512 18514 1612 2536 9498 2503 2544 geet 1025 1613 1009 1888 157-4 
wei HMEl 1 15818 151-5 1500 1507 1600 Lei 2/81 2890 5 3093 


3 M96 1473 1470 i493 
2123 9219:3 2265 2337 241-9 2484 1804 


t —— 2559 203-5 o Mr 0 Meig Nr26 Ap 5 
3 5- 93 2257 2430 ^ "aq: (lO 2787 age. : : a - Ap 
333 WA AA PEL ANa aba aeg 
S UM T] 9 199 2217 92949 2469 2598 a à +2 lte Igy . i 
B mu (e 33 3099 92177 720 2846 997.9 3097 3924 MAS 1901 1935 199-6 191-4 


ÄM Ve Bi Ën "$ 1613 1621 1630 1634 163-8 
as lie ii CH 1597 1004 


1 6 N16 N26 D 6 Dig D 16 Ja 6 Jal& Jags p 

$7 sp dy 07 N 4 1121 1153 117-3 1191 119; 1805 1189 lio * i FM Foe zeg Mrl6 Mr26 Ap 5 
A WW 1039 ch 2054 225 2397 2595 2711 281-3 tare 354 Pis 1060 1030 1009 1005 wa 1035 
dt ei DÉI 2044 2067 2088 211: 2134 2151 29 3775 


7 > 2806 3053 323° 41°C 
ur EE 1585 1709 1812 1931 2051 ging - a ae Eat i ina 9241 9249 m4 UD gana 
Wahi wt 1712 1722 1782 1742 1748 1754 1760 1761 vj 1763 5799 29014 3097 3162 3287 34L0 

aj ei 


3 1789 1755 1754 1743 1736 1728 
| ] N 17 N27 D 7 DU nay Ja G Ja16 
o Ig gom 0 28 nes 2337 2411 2435 2857 2637 1806 215 Sei 325 F 5 P 15 
s | 422 :92 Š 


n F 25 Ar7 Mr]? Mr27 A 8 
3 251: -3 208. CLS 2792 3879 2948 3027 819 ^ 3204 329 3 
e di e 18$1 2020 3194 2363 d ae —* 2027 257-0 3590 249 1 3013 3195 3378 3853 iris 
G na IEEE 3:08 2390 2791 3903 1908 ST WAS 3403 4184 spl 2520 3534 35:8 2558 2586 
0 wä 2225 Mad 2501 2076 — XI lu B205 3230 3349 3387 3059 3353 3292 3313 32:9 
H Ge du 1905 1519 1829 18/0: 185 186:6 1S4 1876 1879 1889 1882 1877 1875 1809 1863 1857 
E. nd Se a 
3 1207 1318 186 1408 LA 1477 1807 1499 161° 1807 1507 1493 tz 14U2 1375 1355 
5 Lat 2159 231-7 2146 2516 2498 2420 32 3199 2633 2798 97.5 3158 3:32 2190 noe uae 
ses 2543 256-2 2583 92004 9598 265-0 2073 269G 2729 2742 9780 2788 3809 9828 238 2863 
1789 1904 2029 215:5 228'1 2409 23535 266-2 2787 2413 3040 3160 325-9 S414 Aan 63 18:6 
109 1921 1932 1945 1975 1903 1975 1951 1956 1991 1996 1996 1996 1996 1990 19895 1950 


m3 M8 AUS 2192 2368 23944 2722 2799 1808 2876 2955 3034 


Mr6 Mrle Ar 20 Apa 
2120 2258 2900 2355 29855 9245 2803 3494 2502 97586 


8113 3190 3959 3343 3425 3501 3579 c 


STG 2944 3118 3278 313 3104 3125 338:0 
2513 2827 9540 2853 2873 2894 015 237 2059 2083 3006 2029 3054 3078 3:01 3124 3146 
SUS 282 
Ia 178 1745 1802 1879 1972 206-8 SITA 3294 2398 251-3 908. 250 9575 2003 JILI 5934 
H3 Ll 2022 3034 208% 2057 2067. 2077 3086 2093 2099 2106 9108 llu sibl sleg 2108 9100 
j S ON 8 N16 N26 D 6 D 15 p eg Ja 5 Jaló Ja35 F 4 Fis pos wre men Mr26 Ap 5 
d s: Sa M37 1474 1529 1582 1630 1679 1809 1724 1703 1799 1827 146 1858 1855 1829 1808 la 
d ‘ge 2:07 21F9 2093 2125 2237 2395 2556 2734 290° 3069 3203 397; 3200 3188 3185 9174 
Hm 317 3154 3169 3165 317:3 3184 3201 3219 3238 3258 3280 3202 4325 935-6 9874 3898 3422 
RA aa 2280 2105 2527 2651 2776 2898 3030 3140 3359 3374 3491 01 108 EA Eu 380 
AUA as 212-0 2192 2144 2155 2166 2177 2188 3196 2204 221-2 2215 2919 999 :993 9999 2218 
anon x 7 NI? N27 n 7 Diy DY Ja 6 Ju:6 Ja26 F à F 16 F 35 Mr7 Mrl7 Mri; Ap 6 
EN T = T) 335 3 3307 3; 130 
Za me 959-0 2605 2741 2816 3894 2971 1810 3018 3126 3203 3279 3358 9493 — sise set SE 
ABUS SS 10:4 1959 2015 2185 9348 2593 2068 3503 3004 3093 :097 3025 10 019079 (SNL NIIT 
mA $89 er Gus 3393 SE Eu eh eed E dE 30i 3920 3003 sure Oe 
n DT e d 7 9299.9 ze 247" 2 T 2 ow EA = e z 7 H 
| 7 wig 2250 ni 2998 2266 2277 2288 2296 2306 zen 2320 2425 2330 3331 23321 2931 
; "5 9006 2057 2104 2148 2189 2224 9953 3274 
922193 1553 l6L3 1071 1791 1788 1863 1811 1901 lo$ 9006 su SC 2876 2902 3152 3198 ISLS 
ÄR og 1890 e 214°6 2315 2490 2656 2806 2912 2936 2 323 330 350 317 
ei Ai ae wi aaa 37 997 388 EE 
s a ES e 2535 260: 9 8 a E 
84 2179 955.3 260'1 2620 92604 9556 2502 Zut srg as 9493 9429 2456 9139 ILL 9418 
CH 2306 455.5 an Z 5 . : 2385 2395 2408 2 
3828 23v0 2351 2361 9373 
ja KKK 
LA En : TS 3452 3525 3599 G8 1$ es 5 
pu. 221 eau 2803 2936 2019 3054 9157 1812 3931 330-5 BITS 2094 3786 2098 II 3292 MTI FI 
(ec 1787 4 d = ‘ 2772 2731 208 1 ax 5 640 650 661 
DI E 144 211-2 999.6 3154 2697 2724 1 jl 635 633 ei o 3 
hp (du T)3 za. ° * 7 677 664 651 651 635 3472 3593 104 23:0 359 
e D xa Ch 419 Tos 087 ni HEU M Hen penta ellis ee d HUS Ge 
405 sug 2223 2848 Scio ao 79 2488 2494 2504 2515 2524 2 
| 2425 2436 22198 2460 2472 4 ENER Mr6 WOR E Ap 6 
— N o N16 N96 D G D16 D 26 Ja 5 Ja 15 Jaza ee 9902 2362 3493 218-0 2538 ar 
Me 1683 1-4. 5 ` . 8 1813 2055 21L8 218 0 9897 23075 3258 3134 359 š 
* 149): 1744 1l80-` 1870 193'1 199 ` 7 9689 92790 7 984 900 903 
My) 2080 es si 2548 2607 2587 — arte e WH PS 
m Md 1009 1066 1059 1051 — — UREA? EEN peel pn 
Pre 2513 1710 818 1985 2055 2177 258:1 2592 2604 261 : 
39 NINI N 7 D 7 DW pa Ja © Jalb do Tad o 155 = ino aoe ame 
S 2 < J | 3 337" 7 
TS song MILA 817.9 3541 3306 8369 1814 3191 See 2684 2860 3039 321 d 18V 1903 19939 1984 
la 11? 2359 2440 2444 9971 9337 ZC 1376 1266 1955 1842 Aes 3318 3200 3220 320:8 
"ju a, 149 18632 137.1 1978 1583 1383 1983 3200 3977 3396 339 EP rS 2754 9701 2768 
e o 2508 2679 2794 3905 8011 2679 2690 2708 714 3726 
ks 24 2634 92644 2056 900: 


. U. Bhad. Revati 
Ts V Phy la. P. Ash. U. Ash, Srav. Dan. Satab. P. Bhad. U n 
HE ibo P* s Ghi. seus Vis. Anur, Jyesh. Mula. 


r '3 ` 3407. 3600 
3 3087 3300 3333 à 
583 92007 2800 3933 
173:3 T d : 6 2400 2533 2 
98.4 1867 2000 2133 236 
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i TABLE V-B.—GKOC 
1 ENTRIO d 
PLACES oF PLANETS 


Geocentxic Places of Mars, Mercury, Jupiter, Venus and Satu 
DOMUM for eyes 
y 


Pas M 0/410. 180; s0* 40. 80 60. eg a 99 100 110 , Venus, ap 
20 "am 


ere — ap iL api ay ay — My 21 My 31 Je 10 Jo 20 Jo 80 D Ae A 
Mer. " 3493 3403 8591 67 398 428 Zi Ei 978 10$ ling NGO Au9 4 
Jup. .. 1280 1277. 1277 1278 1285 1993 ee Tete 978 1118 1205 nds est? 1292 An 99 
Vc .. $29 $93 3350 3433 3527 25 127 y; ‘eed 1351 1971 lar 120 1109 t) 
Ji 579 i 143-9 l1 


Sat. .. 2771 2774 2776 $778 977: CH G om 
5 2772 2769 278:2 2755 9748 2741 SC EX 924 lása 
2714 


1815 Mars ... 3858 2027 2994 3004 3191 3197 3282 339 
E 1900: 325 338 . 
Mes. 9922 S0 13 199 395 675 751 304 iS Zero 3490 3542 5go T 
2 ` 9241 98:6 e 


Jup. .. 1614 1003 1594 1595 1581 1584 ser 1:9 
Ven. — 255 376 498 oe oz ‘seg 1591 1084 lige 1599 1619 1635 1022 WES wt s 
"e .. 2881 3894 3898 3803 2891 2890 2859 2883 gery zana Ll? I1 1008 1004 GR: 
'6 2849 3849 1767 
2335 


LI cER RR UR E RECO PPS 
Mero, ` 3390 3508 158 gre 159 9$ 976 1038 1100. 1163 4224 7129 Aus Aung 

Jup. .. 1955 1932 1830 1910 1904 1591 Bi Bt 785 733 784 ZSS 1851 ous dui 

Von. ... 3304 3426 3547 139 1904 1893 1886 1882 1892 1884 1534 1894 1062 1555 
Sat. .. 3989 2995 300 X ,193 3L5 438 Sou oi suc 93:6. 1597 1900 1919 

— > 1 3007 3008 3009 301:0 3006 300'2 299.8 299:1 sore 1169 195 Mid 


Ezg. date .. Ap 11 Ap 21 My 1 My 11 My 21 My 81 Je 10 | 
1817 Ed ax d ae 3203 3277 3353 3427 3501 p 5 +° ae dtd 130 Aug Aq 19 
Ds Ce ... — — cmd 466 598 652 oi Sie 579 697 SA joa 906 395 mE 
D — 5 2906 2252 2238 2925 2213 9903 2195 2190 GC — 1383 1554 1 
E Ü 1 T4 


Von. ..  4L8 464 483 466 417 360 305 
i j i 330 36 . 9 '5 219 
Sat, ... 8098 3106 81L3 3122 3126 3129 3182 3130 Se 3126 3120 3114 Mt 802 “wa 
" 3099 3097 


1818 Mars .. 771 823 877 984 991 1087 1106 
: ; 1166 1225 1987 194 
Mero. — — T8 243 381 457 433 361 373 "o 348 141-0 1474 15. 
5 š 0 620 79 : 5 537 180 
sp. Er Saa ETT SSRA, Wa zooa 2800 pus 9578 256:8 20:9 3537 205 H * net s 
h.m J / 3 E s 1:0 92:9 105:1 117-0 3 n! 21^ ol * 
Sat — 3308 3376 3977 3297 3243 3949 3254 3255 8255 3295 soo 2109 are 152 De 
: 2 3294 


1819 Mars .. 8230 3308 3386 23163 3538 13 89 162 234 
4 : 5 d 3 304 374 443 4 . 

Mero. 106 S5 Q ,250 180 166 253 399 ei 756 943 1134 lee vi STS ase 

A st Biel 354 2937 2947 3054 2055 2956 254 2044 2935 2023 2008 333 1195 148 

Ven. .. 3161 8274 339:0 3508 28 14:7 26:5 88:4 504 2:6 74:5 867 “08-7 2882 3871 

Sat. .. 8321 38»2 3343 3354 3163 3970 3978 3:90 3383 3385 wéi dii 3377 gare t 


Eng. dato ... Ap 10 Ap 20 Ap 30 My 10 My 20 My 30 Jo 9 Je I9 Je 29 Da 3119 Da 
1890 Mare - 95 9 99:6 EX. 1098 1138 1190 1246 1300 1369 14L8 1477 15:0 KC p 129 nb 
Mex iO US, BT. 2 gi? 348 597 717 904 1075 1278 1805 1997 1996 1209 kisa 
up. .. 319: 0 3396 3250 8271 83285 3397 3305 3309 33L1 3310 3305 3297 3985 3974 
Ven. =. (412 525 63G TLL 840 935 1017 1085 1130 1145 1193 1063 ei 982 988 
Sut, ... S494 8106 3458 3171 3481 3490 3500 3500 3512 351'G 351-6 Sie 3518 debe 8305 


Eng. date ... Ap 11 Ap 21 My 1 My 11 My 21 My 81 Je 19 Je 20 J š 
1821 Mars ... 3399 3177 3553 ` 30 Jio 150 253 326 rr Te Geen Td I ae Re 
> Mero. — 3883 3150 3555 118 299 489 678 861 1008 1111 1130 106:2 102:8 1086 1212 
we Jup. .. 3475 8499 3522 3545 3566 apen 09 26 41 55 685 TS 75 7 T3 
Ven. .. 8192 12 187 258 385 506 629 752 873 995 111-8 1940 1361 1489 1008 
Sat. .. 39501 356-4 3577 3590 oi 13 24 31 39 47 49 52 54 Sl 48 


1822 Mars .. 1208 121°8 1268 1274 18L:2 1355 1404 145-4 1508 1564 1623 1681 1744 1806 
Mere .. 3338 8492 70 256 446 032 788 oi 949 895 8492 899 1006 i162 1835 
Jup. .. 148 172 196 220 244 2908 291 814 336 354 375 391 406 418 427 
Ven, .. 8226 89275 3940 8431 3527 27 125 241 35:8 468 584 700 81:8 995 105% 
Sat. .. 70 83 96 109 121 134 147 156 166 176 181 187 192 192 191 


1823 Mars ... 3559 83 ILO 184 257 830 403 478 543 617 681 
Mero. ... 347 — $0 220 404 571 701 761 728 659 682 791 945 111 730 
Jap. .. 427 449 470 492 514 589 562 585 609 632 655 6 696 713 
Ven. .. 201 382 502 623 742 858 973 1088 1199 1308 1414 1512 — 
Sat. .. 192 20:5 21:8 292 245 258 272 988 295 306 313 321 328 991 


wee 0 2 a 3 
Ap 10 Ap 20 Ap 30 My 10 My 20 My 30 Je 9 Je 19 Je 29 J19 JI 19 ma 1908 197! det 


Eng. date 
18242 Mars ... 1560 1539 1581 1586 1550 1578 1008 1649 1692 1741 1794 185 1412 
ero. .. 3593 176 347 488 565 548 476 477 577 736 898 1082 1208 La 1600 108 | 
035 957 3 1499 nn 


Mero. .. 
Jop. .. 709 728 740 758 778 799 6820 812 866 889 911 1301 
Ven. .. 83L0 3452 8552 77 199 321 444 566 687 Sitë 933 1056 1179 469 Si H 
Sat. .. 316 329 S842 355 369 882 396 408 491 498 444 45-4 SR 
Au 
Eng. date ... Ap 11 Ap 21 My 1 My 11 My 21 My 31 Je 10 Je 20 Je 30 J110 JI 20 JI 30 G 
1825 Mars .. Ill 185 257 329 401 472 S41 609 679 745 812 879 YA 7 
Mer. .. 123 278 B74 304 292 276 303 503 678 857 1044 1225 1989 p6 1MT ei 
Jup. .. 1007 101:3 1021 10$1 1045 1059 1073 1098 1117 1188 1160 699 
Ven. .. 407 AIR 45'A 43:3 88:0 326 28:0 314 357 426 507 598 GO * 
Sat. .. 444 457 47:0 482 495 503 52:1 534 547 561 573 584 Ardh. Post™ ei 
Krit, Rohi. AË ^. Si 


Mesh. Vrish. Mith. Kat. Sim. Kan. Tul. Vrach. Dhan. Mak. Kum. Min. Asvn. ga 97 
S 40°0° Su" 


30 60 90 120 150 180 *210 310 270 800 -330 360 193 267 
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TABLE y- B.—g E00 


ENTRIG 
PLAGE 
A ú A.H. 1999; Mercury, A.D 1 109 
UN 7, D. .D. 16 
MO d —— 1999—cont, "än 1999, Tupite 
~ bal. H 
An e a o 210 220 230 240 250 260 r, AD, 1856.4 pn 1999 
Wo W go ? 47 N17 N27 D7 Du pg 270 289 E. Š ; 
3 Ry y 0 28 J808 1875 1940 2006 207-1 213: Jag 00 310 32 
3 ch E im 2206 el 1638 ieee Me mes 1918 2204 ad 230 Fg F 9 830 340 350 360 
Hang ag G04 107 ` 52 1665 laz. 247- "L 2300 5 p 
" 1» sr? ss 1 6 2102 2999. 1875 8 265 2107 25 Mr7 
u Ja BH p 19r] 203 G2 2288 23414 954- 1081 d 282 247-5 2543 7 Metz Mee — 
Aw ëbt DÉI sre 2728 2737 3746 2754 2763 20a 1955 1692 1003 slee gays 2002 3004 sl ABS 
ba 77 : 2772 2134 ta 3012 1079 1070 wi 3366 3201 3287 
. Ë 45 35F8 3562 3584 p t A08 207 serg S8 nwo aeg CTA 102 
1 vi dg Er 3105 2034 2040 2133 227.6 2854 1816 5$, 138 23F1 2852 9961 3571 
LOL gd = $62 1863 1884 1903 1920 1j 2616 o29 186 oe e 
2 d «Er 1819 1700 1734 1796 1876 igre 1937 1955 279'2 9955 c 292 Ate isa Mr 16 Mr 26 Ans 
a M d ja 1707 zeg 2835 2849 2850 2860 — 2178 ax 1974 1081 3194 sire 03 Ka E^ i 
3 B ES ; ?881 989.3 * 2518 263° 1585 | 3170 3304 
"e wéi : 5 v 1981 = R 
Tape ov WS Nie N25 De Dis na 2905 2018 sogo 250 2978 og Suey 1901 
2 ës CA 1871 TN pee 2077 ni 2210 2250 1817 za 5 Ja 15 Ja — 2 2953 2933 d E 
Š be Di en 199 Zi 2098 3122 2142 sl 295 $2 2002 9194 ste Els Fa H 
21 [s| spo 2076 2 2142 2164 2188 2769 2900 66:7 2640 Mr 6 Mr 16 
vi Ñ| Z mos 386 Bil 3592 2657 2781 2903 220% yong 2007 3033 2099 Si 2788 mg 3552. APS 
au D o zuo 2080 2005 32951 2957 298-7 297.7 2025 Sos 3593 aso 2201 2230 Su. MU 33 Ai 
vi 208 * a Se 
3 SE Me GA 63:7, d = S74 Sel SC 1819 ëm Ja og N FS 3058 3070 3084 zana 
s; M ag rad n D 2344 2305 "E 25048 27011 30:5 497 495 us Pls ps; Mr 7 
š ong ÑP Cu agro 2321 2344 2305 2339 941-7 949. 2821 2865 Ll 537 sg. Mrl7 Meg Ang 
| ns 3427 oä 1733 1857 197-9 3103 9999 Si 9455 au 2821 2758 asi 959 Dë erg ec MPI 
I ph yal 1603 173 is 210°3 29228 2360 5 Mäe 9499 gene -/91 2894 303; 8 0965 "du 
2 3000 3058 3062 306A 3069 307-8 308 6 2180 2007 973. 4 RSS 2539 2559 "s 3209 3393 3578 
8095 3106 3117 DE 2084 ILLO 399 E 2599 95): 
D "L : 


Un GER 
3140 3153 3165 3178 3190 3:02 


| UM unt 2000 2088 2139 221-0 228. i : 
ies wn m 1999 23173 2344 5 EE a 1819 2500 9574 2669 os 
xn ah sis 563 2580 2800 2620 BrO 9003 205. 2679 2605 Zant 226 2801 2878 a 
j lss afso sul 2072 2513 2579 2590 2564 20.5 2709 27:34 xig 2694 9824 3953 gine DI az 3189 
! 8 da M87 3192 3184 3185 3187 3193 3140 ite 2150 3404 Si ZWA mes 9940 Saja XE 
I ° 6 $217 3228 = D z695 277-9 L 290'4 
"US 3238 3250 3202 222 2:83 2090 3 
i 2 9275 101 


hat] mo 992 1024 10:7 1060 105 S 
INSERA 1968 3139 2303 2443 9331 344 ai 1980 1023 mg pog [r8 e 
HHONES 2859 32808 283-2 2895 2913 2931 29, 1 2430 2191 2620 as 889 877 576 m Mr26 As 
In 1980 2104 225-9 3354 2481 3007 2.52 2074 2094 3019 1190 257 3138 wie amo "Ll 940 
sdb nel 3305 3314 3313 3319 3317 zana 3552 2994 3109 sg 3324 aye MUS NT wei sige 
1 2-7 2396 Juj, d'en wt Str s Ë 1 DG 
PHI 0% N6 N16 N26 De nie 356 3388 3353 3395 3377 Si 3102 ai 267 
WA Hat 2188 2909 2950 2352 ose osy 228 Ja5 Ja 15 In 26 P — — 
al ave inl 2307 2393 2393 237.1 sayo 1831 353 Deg 2807 2384 2095 OFT ae MEAS Mr 28 aps 
164 Fl ^4 3906 3310 3319 3230 3 130 2573 3714 99 a gone S121 33009 3278 8 
WM NES ug 1597 171.9 1830 loga Susi Siti 3980 3977 gs ais 9070 3257 3101 3194 ai 3358 
M ise asa Mus sira ama oua duy Rei MUT awa NUS ao Sosy HEY HEL MN Ma 
; v0 3357 3464 347 Š ^ 2 3174 3299 up. 
AR NIS QoS. N7) 72 3192 2494 3505 3; eae 
nm Gei Zei YA Ihr Dun mg Ja 6 Ja16 Ja 28 F6 — E 
VH 780 2200 2191 2112 digg 1357 1380 1822 139: 1398 1392 1355 123 Do Mr7 Mri? Mrv? apo 
Get 07 sss ssa ae zaa E 2534 2710 2598 Zi 2283 1248 199 191 iig 
(52 2569 3093 $708 sony 3573 S508 BIST 3509 14 32 — $280 Ui wi 
3503 359 3591 3590 3589 3580 3585 3591 po 3365 EDS EE ap a; 
131 2505 2581 2657 vo ASS TIME COE TS 
1983 203- 97 2733 1828 2812 ?899 2969 3048 319 ag. 
9 m3 uuo to SUE 2077 2845 2095 103 3131 Sri Gea mm aen dub 
019 2168 999. 950 343 335 332 332 335 343 353 EA 3073 S191 3352 
R OISE ADA oio ata ama am sing igh af) 2 GY gt a 
2 a 1r e r d d à —* — 19 
J 7 120 122 126 194 1462 169 IL 172 Gi 
KE) 1468 1517 1594 1606 1824 16 MrG Mr16 Mr 26 5 
` a 22. #2 J676 1700 1716 1717 1708 1096 1651 iis 152 
[ 2128 9293 Sen 2041 2794 991-4 2993 2920 9853 2970 Jose MAA $309 Mii 
j dëi 756 742 730 718 708 695 630 gei ei gei ez oa Ti 
1 791 1874 1969 2070 2173 2290 2405 2573 32000 2761 3593 3004 3193 Ai 
j ` 87 278 2979 267 22 251 Wl 281 M7 973 979 259 eh pets 
Bn N26 D6 D16 Dð Ja Ja 15 Ja95 F4 Flt F 34 M 
. E à Mr16 ; 
| Ropa 3972 2748 3871 2902 1825 2080 3058 3196 3314 3933 3308 ag 3521 3592_ YAA 
qc: 2254 2436 3595 gei 2794 2773 27011 2392 2753 2923 3000 3273 3191 ge 
& 112 1109 1105 1098 1088 1077 1084 1050 1089 1027 107 lOLl 1008 1094 - 
Ad 2663 2756 92900 3030 3149 3207 3384 3197 05 109 208 998 372 
3 v2 433 4r8 49 Hi 409 400 403 406 409 2 490 398 we 
NA? D7 Di D27 Ja G Jo 16 Jn 20 F6 FS bës Mr7 M 
37 D f 5 Mr7 Mr ly ag, 
pu di 1618 1073 1728 1783 1826 1885 1895 1031 1975 3004 20F6 074 3002 202. doy 
MEUS 139-3 1397 dd 253-4 2624 2621 9559 2520 2880 27L' 2870 3953 3933 345 3580 ILu 
J? «à 1789 iggy 1409 1417 1493 1424 1473 1419 3 146-1 1390 1377 1365 1851 1340 1331 
pHs,” Uu aos 1998 2109 2234 2054 2485 30L:3 3750 9903 2990 31l6 3242 3360 3490 “DS 
d SLM 7 600 599 5S4 3570 507 562 598 551 391 551 S51 557 S4 569 
" Ha 5 : 
loo ob, Chit, Set. vis. Anur. Jyosh, Malt. P. Ash. U, Ash. Srav, Dam, Satab, P. Bhad. U. Bhat, Rovati 
3800 283 3087 3270 3333 3167 330 


173: 
3 1867 2990 213-3 2237 3100 3593 2567 


` 
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410 ` — TABLE V-B.—GEOCENTR 
IO PLACES oF PLANETS 


Geocentric Places of Mars, Mercury, Jupiter, Venus and Saturn f 
* every + 
en 


° th 
Day of LS.Y. O 10 20 30 40 50 60 70 80 gg eee Ven NOCT 
Eng. date .. Ap 11 Ap21 My 1 Myll My 3l My31 Je 10 120 130 ,, “88s, 
1828 Mars ... 2090 2069 2041 3000 1977 1958 1951 1952 mm ilie 3120 1150 9 140 150 
1 `Š 2081 


— —— — E 


Mer. .. 157 180 113 77 147 279 45 i : $9 Au 
Jup. .. 1926 1321 1820 1320 1324 1852 1343 1952 {Set 1019 1177 igre 2139 Sig] Ava 
Ven. 82 204 327 451 573 69 1355 1370 1386 140-4 japo li94 1399 2239 958 
Sah — Su Sa 597 008 azi 634 gao Zi KAS lara 1H ei 
Š E 88 701 71 TL 164. 
'8 72. 6 179. 1508 
Ch 


dagegen, ug ee! ty, re ag 


1827 Mars .. 259 329 398 469 536 605 673 739 sos 871 92-8 100-2 
"2 10 


Moro. ... 354% 34S'8 3093 59 220 40:2 593 780 
T A d 1o. : : 4 957 1109 ç ` 

Jap — 1081 1649 1038 1629 1623 1622 1622 1624 1634 lena IT 12353 1108 Jil Uos p 
S. 7 "0; oe 395 oi 33 192 270 390 sa os zgo 1071 ing, 1700 119€ 1g 
— 25 785 747 759 771 785 799 812 82:5 Se 993 1117 un Iu 
i 85:42 86:3 9 13g: 
874 gee 
$ 


Eng. date .. Ap 10 Ap20 Ap 30 MylO My90 Mv30 Jo9 J 2 
1828 Mars ... 250 2548 2554 961-2 9691 92641 2640 SES 200 Rd mae SE AUS An 18 ayo 
UU 2542 9505 52038 87 


Merc. ... 382°5 3138 3565 17°4 EI 002 73:6 89:7 
eee —— 101°6 105: ; : 
Ju — 2001 1959 1982 1903 1951 1941 1931 1926 1925 1955 * 1959 991 ling 1950 Soe 
Yon — di 628 53S 743 840 093 10.2 1078 lll 1121 1089 1956 1945 lesg 159 lug 
nib. ... k] 857 86:3 874 883 89:7 90:8 92:3 93:5 948 mE me 95:9 974 Ines 
i Š 1001 wo 109 
Dia 


Eng. date .. Apll Ap?1 Myl My 11 My 21 My 31 Jo10 Je20 Je30 J110 J120 J130 ax d 
a9 Aulg 


1829 Mars ... 40° 471 537 HO: 7 Zeg, Sa w * 
Merc... 8975 3549 134 NS ere ore more ee 104 1058 1122 1157 “i959 23 ag 
zap ts et S Sek s p n s 226'2 2950 2242 2238 9983 e 1217 1398 i i 

— t ELA : 2 759 879 1001 1125 124 2 2318 2244 Is 

Su. .. 980 984 958 693 1003 10:2 1020 1032 1044 1056 1070 lose sd 148% 1613 SH 
9 1121 Un, 

1 


1880 Mars — 277°3 3838 2901 2965 3028 3085 3140 3194 3243 
: š ; Ë 8 š 2 3286 3324 324: 36: > 
Mere... 3507 96 250 452 594 O72 G59 587 oe 694 ai ‘agg 103 302 me 
2652 2079 2060 2650 245-7 2650 2640 2028 s6L6 2002 2589 2377 zee 2500 ap. OL IR 
' "7 3558 ES N S 


up. ... 
Ven. ... 3211 3207 3342 3429 3526 29 130 2944 356 à 
H D " Ë 47'2 S: "n. E 5 gë 

Set. .. 1118 1120 1121 1123 1131 1138 1144 1155 1166 1177 1190 1203 1304 Vi 8 it 1183 |y 

- mdi 941 1384 199 

1881 Mars ... 553 614 077 739 S00 864 927 589 1052 11l4 7 l 

š " "7 . Ba : 4 1179 1241 130: À : i 
š Me vm tea oT 377 471 477 406 337 464 607 776 361 114 4 jipa e it TIE T 
ic ao ge 2 6:6 2979 299-0 8001 860°3 3005 300-0 2995 2987 2977 2904 2951 2938 9926 1690 1653 JSE i: 
en, ... 6:7 38:5 507 02:7 747 86:3 977 109:2 1203 131-1 l4l'ö 151°2 1604 1684 1748 me d d eh 


Sat... 1257 1956 1954 1258 1258 1263 1258 127-7 1286 1294 1306 1318 1831 19:4 lje 109 pa Ht 
D 


1882 Mars — 2977 3051 3123 3200 3272 3843 3417 3495 3555 21 S4 146 202 95; . 
Merc — 157 30:8 291 220 139 252 385 550 733 920 1104 1275 1418 1499 1407 OCH ya i N 
Jup. ... 8:373 3250 3276 32396 3312 3328 3340 33500 8357 3361 236:3 335S 3352 3342 3330 $37 351948 i50 
Veu. .. 3816 3439:8 3058 83 205 827 450 572 69-2 SLS 939 1002 1185 1307 1427 1554 1679 f 51 
Sat. .. 1395 1391 1387 1886 1357 1390 1891 1398 1406 1412 1423 1433 1448 1457 1469 1482 NS 4 OI 


1833 Mars .. 705 762 sta 877 985 994 1055 1115 1176 1937 1299 1962 1495 1489 1552 1617 egw 
104 S58 859% 42 164 324 506 «e94 888 1053 121°2 1319 1334 1909 1229 2257 Hl MP! 
7 109 118 1r4 127 125 191 ls W i 


Merc. ... 

Jup. .. $310 3534 3508 3582 ` 04 26 46 6d 82 97 | 

Ven. .. 39:8 434 43:5 400 343 299 255 298 348 421 595 py 700 806 öre ën Di ER 

Sat.  .. 1581 1575 1520 1514 1513 3514 1513 1518 1324 1525 1537 1540 1536 1567 1578 1590 DR ei 
508 561 621 


1834 Mars ... 3162 8230 8317 33092 3469 3544 19 91 164 235 304 378 437 AE 
Mero. ... 841°6 3433 3546 wë 977 466 656 np 995 1119 1162 110-9 1051 1096 1208 137 Pj 
Jup. .. 188 212 296 200 284 308 syl 355 376 397 4/6 433 450 469 478 e 
Ven. .. 88 211 338 457 579 702 gei oi 1061 1181 1299 1319 1686 1051 1769 195 mt 
Sat. ... 1604 1057 1050 1644 1641 1698 1636 1638 1640 1643 1051 1659 1606 1077 1699 


I 


A 


gg 8H! 


Eng. date .. Ápll Ap21 Met My11 My21 My 831 JelO Je20 Je30 Ji10 J120 J130 Aud Au 19 a yas 19l 9) 
1885 Mars .. 877 924 972 1025 1078 1183 1189 1246 1306 13566 1426 1487 1550 ch, jare 1494 E qo ín 
Mero... 8831 3476 SO 238 478 GLS 780 913 976 944 876 891 907 NEI eg MT E 
Jup. .. 454 493 506 i28 548 574 598 G21 64s 668 91 aa ims i123 1246 1808 Pr N 


Ven. ... 8167 3282 3400 3519 39 158 276 395 5:6 638 789 i a) 
Sat. .. 1794 1786 1778 1771 1766 1762 1757 a 1768 1775 1784 19 
1886 Mars .. 8393 341:2 3189 3566 41 117 190 23604 337 407 477. 5*8 elt 1266 
Mero .. 8426 U8 197 384 557 700 779 769 697 693 790 429 ch jors 1098 1 
Jup. ... 750 gë 779 796 gë ap 856 Sra 901 924 946 909 9/7 ggg ei? 
A Ven. ... 420 581 640 745 539 901 1007 1067 1098 1097 1055 98'8 1880 15898 1 
` Sat. ... 1920 191°2 1904 189:6 1890 1885 1875 1876 1875 1872 1875 1579 


— 
E Z555 


5 1 
š e 1749 1809 aa D 

1887 Mars — 1097 1123 1157 1198 1241 1289 1838 1393 1448 1504 1563 1628 EN 1421 158% i d 
Merc. — 8571 154 331 482 579 590 52:0 405 578 4712 679 eg 4 1236 1258 m 1740 YEN 
Jup. .. 1050 1054 1060 1070 1082 1096 1113 1181 1160 117:1 1193 1215 i54 1494 1055 am E 

Ven. .. 8499 26 149 273 396 618 oi 706 sp 1000 1131 199^ wa 1098 St yt N. 
Sat. .. 2048 2035 2027 2090 2013 2006 199% 1995 1991 1987 1988 19 "go ch et ES 
œ 692 760 81 yg a 
1838 Mors .. Sch 8574 48 124 199 274 384 417 487 559 Er ies DCK 1818 IS, H rl ER 

ere. .. 109 266 376 401 33 ; 0 491 65 ; ; 7 Wë à 
9 300 36 4 1421 1438 1457 a 946 1099 ai A Tä 


1 Wl D D s d ` "| e 4 1 
37111364 1901 1861 1364 1871 1380 1991 1404 1431 10 To * 


Jup. ... 

Ven. .. 3197 3269 3338 3427 35020 — 31 184 248 360 : 3100 ^ 

Sat. .. 2162 3155 2145 2140 3132 2124 2112 2112 3107 2103 9101 3100 "P. ge WË 
Bhar. Krit. Rohi. pid 800 95^ Igo. 


Mesh. Vrish. Mith. Kat. Sim. Kan. Tul. Vrech. Dhan. Mak, Kum. Min. Asvn. 


30 60 90 120 150 180 210 240 270 300 330 360 133 
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^25 833 240, Mel (d €? 


411 


H 


Ç D. 1999; Mercury, A.D, 1645. 
m 1097 D. 1999—cont, ‘A.D, 
1 


CH AP» o 220 230 240 259 260 
0 ago HP 199 N7 N17 NE D7 py y, 


310 320 
P &3 2856 2931 30077 309" Jag J 330 349 350 36 
SIN BH ii ug Bei Has 2343 MAT 9974 2414 2903 1827 jg 0253 Si si PIS py; Mr7 X z 
8 adi We 2088 1096 1655 1671 1686 1700 171-9 ` 1202 2605 al $93 308 3532 o4 "GR Wem Apo 
WE pt 2406 3552 3989 2500 2524 348.9 ag) 1725 rey 2388 3019 JE 3304 3004 ai 222 
det DE 767 760 794 749 740 739 M34 2196 3557 zi; Di mie W704 1693 lao 29 
E I Du "wi “Go oma m. Mel 1008 
; : . . O 659 G 00 704 
' 932 1604 (en 181 1877 1937 1828 i. : 
151 197^ sgp9 93989 2311 2221 939. 1098 2056 914 ov. V8 3 
egies 346 207 laer 1918 Hil 1956 1972 2463 29) zaja SE ‘aon äi Ann 
10 mahi He wi DI gass 3000 2457 1956 2740 35 204 mp 2093 22; Mi? men 209 2304 
in N io im 913 9L0 906 902 gy, “gee ana CN 15 3238 3364 Binh 2028 2025 voi. 2008 
ya kiji ho 8903 wei Syg ag ei IIS 241 — 358 


6 NIG N26 De nie D 26 
ol” 027 save 3009 3077 3143 3211 3282 1829 Jab Ja 15 Ja25 pz 
| T Sch 2143 2009 2047 212-9 226-3 242-9 


P Fe Ee Gard CONOC 
#3 
a5 


5 ` 2505 277. Š q tk 26 4p6 
? 1 3193 3155 2177 219. : 770 994. Qoid pp ^ Sea d 
Dn pa 1590 1718 1824 1944 3005 2187 2241, 9960 2972 SI 202 3333 zina 3124 sige Nd 
iet at Met 164 1053 1053 l5. 1045 1039 Tayo 3493 2567 ao zama 220 oa xg so? ayo 
n M on 1050 oa ae 103-2 102:3 1015 1008 1009 7932 3055 3150 3205 3128 
| Su dd fog 1740 1825 1899 1953 Si 2082 1830 gi; lë Am Ps pis p = 
I OLEERIETILITITTITM So toy SE ou 
ba E md 2355 2876 2399 242-1 91413 2457 2489 2517 OLO 3061 3015 'O 297-6 aro, ease 
Erp SU 2456 2572 2637 279.9 2908 3010 8108 is 2633 2553 3573 2592 3010 ogee — 3409 
| Hv py nel uge 189 1191 1193 181 i184 189 14 2991 3309 3324 zana D 3196 aa Sree 
B ws 116° 1158 (za 142 1133 1129 1194 m 
4 9288 33L1 3346 3393 3427 3476 3026 1831 sss — Ss 2 rs 
EJ E 1703 1770 2016 2184 2356 2528 2687 281'8 9859 98 1v3 23 272 334 394 357 I: 
WE us 2919 2636 2056 267-7 2699 272-0 ua $75; 2507 9794 2790 9370 918 aso di A 
ye nj 1802 1923 2048 ZITA 2800 2426 255-4 2091 2806 Sai SUM ui * M33 vun 29; 552 
ky j 1815 1320 1324 13» 7 1825 B ` f e RE 2 x 
| 1909 Y 198 1306 1315 1870 8 1327 182:5 13253 1816 130°9 1303 129:5 1257 1279 mH 1:1 ipe 
1 1887 1953 2021 2087 215 . du$33 a: E TER Ar Me16 Mr 
ET Lu E ett 2152 2321. 248 n D oie 1832 23 2203 293 250s 2575 9647 Sie eng ZA dps 
REI zo S03 2025 2037 9953 297-0 2956 3ULS 3034 B BUS MER ara a3 330 337 "e 
ul E 108 1665 1713 1789-5 1871 1983 2071 2180 2201 2408 9507 2905 2768 9993 Ge $01 3244 


9 9: 3129 3i 
MSI 1449 Wei 1096 uge Lao wa we 152 


Mr7 Mri7 x d 
393 431 ZA 521 571 Got oe 


at Ëer H26 HSG 146 Liso 145° 1456 145-7 iss t 


Geis 38 308 341 SLG 303 309 1833 au 381 357 
gin I6 2190 29295 245.9 383-0 2564 29503 2453 9195 » 


D 3608 270! 293-4 SILO 3285 346-4 
$0 $302 3253 3256 3260 8266 3275 3288 -3303 3322 3338 3359 3391 30:3 3197 ai 3175 aes 
Hal 2174 2298 2499 2945 2669 2791 UK? 803-5 3159 3971 3888 svn 07 108 207 295 36:8 
DI tg 1553 1560 1868 1576 1979 1583 1586 158.3 1581 1679 1572 1308 1559 1551 1343 1534 


e n 217 2086 2155 2227 2296 236S 1834 2111 951-4 2588 2003 3739 9813 2891 296-7 3044 312:2 


2239 3860 2407 2874 9393 231. MI 2555 2791 2999 3078 9250 3396 Bing SILI 3444 

68 Ll 81 ag "ae 2:3 T x9 et 50. T2. 790. SUS 150 152 174 

BI 1*3 1785 1869 1991 2115 2240 92363 2192 2619 2746 2869 2997 3129 3948 sira 397 Sr 

3! Ml 168» 1672 1684 1691 1696 1701 1706 1706 1707 1706 1701 1898 1691 lass 1878 1908 

1,57 884 999 aa 910 SIL 8504 1835 530 789 763 741 735 742 161 785 ag yag 

A4 2247 2286 2158 2142 221-5 9354 2515 3698 2866 3098 3190 3301 3326 397-7 3229 826-4 

WI 458 Aug 433 418 407 396 387 854 380 383 398 397 408 131 3396 — 454 

BÖ 3458 2522 253:8 2530 92484 92445 2100 2403 2445 2509 2585 2073 277:7 2586 2995 3106 

138 1777 1781 18031 180-2 1808 1815 1823 1825 1827 1828 1895 1822 18L9 181:1 1804 Lëps 

ETE ar Z Fö Em F25 Mr6 Mel8 Mr Ang 

TNI? Nš Ds Ja G Ja 16 Ja36 F5 a 3133 gore AP 

sd 394 2153 pos 3994 2307 Si 2514 1896 2593 2669 2775 2822 2900 2050 3055 3138 3206 3993 

Néi 2016 1980 2083 2:55 2311 2181 2655 2828 2984 3106 3159 SIO 3054 3072 3184 Sos 

Bag! e wi “WEP 9156 795 782 10 2009 S131 seit E as 

Hp it ae 2541 2366 2:93 2029 2746 EA ayu ss e PN FPO 1923 tess 
"2 1874 ez 1596 1907 1915 1923 1932 1990 1941 1945 


S 2 


Mr? Nri? Mr 27 Ap6 
1 


(H, SI u : den S 1255 1927 1194 1192 1120 1091 1077 wes GI 

EC E I mi ag am 33333 

L B ls wpa 153 1156 1166 153 14 Hii MES 3602 MOT ALI WES Mo. maa Md 3184 
Š 4 lj ` m "i : 2615 N 9 t * ens * 34 2050 
d bn 19745 YA iene Tu 20/0 re 2038 2044 2050 2056 2056 2058 3059 2054 995 2048 

1 ° ——— 300 3378 345: 
| B 2397 2864 oin or — 8 250 2828 2105 2004 202 Mil S4? 3300 STS agg 
BA iso 7 aal 2466 2529 2596 2672 183 9312 3797 9709 2777 9908 


E d ` . 280 6 - ` "à ' 1899 13860 1879 
Lon 119 207-0 2244 241-5 2580 27L8 1467 1463 1498 1449 1198 14295 1413 


Bd Suo $9 Luz 1446 1455 Lutz 1467 "i 3186 3353 3300 3303 3970 ILS 3164 3148 "es 
| g LM Sal 257-6 209:0 280-1 290:9 301°0 e xp 2155 2103 2166 2108 3172 2170 2167 2165 
d hi -" 2087 2099 2110 2120 2151 1 j 1672 1612 1508 1407 1494 Tape 
dt. vc 1 E 1073 MMI pect E t e CEA SY ILI 
E 2 Bas 254 1403 1450 1490 2656 999 36096 wën 2580 2703 Gei 1759 1750 1749 1725 lis 
P Tes 1669 CH e 3525 2681 2000 1758 1765 m ue Ae 3314 3440 3804 87 209 
: A "7 1722 1737 eg 2812 293 5 —* 
k. D 3199 991-1 2294 2233 U. Bhad.  Revati, 
k 4 
(Ch, U. . Dan. Satab. P. Bhad. U. à 
3 Ito) Hasta. Chit. Svati. Visa. Anur. Jyesh. Mula. P. Ash, U. Ash. Srav 347 300 


` 293:3 3067 3200 333:3 
"ën 186-7 2000 219-8 2207 2400 2583 2067 2300 | 
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412 TABLE V-B.—GEOCENTRIC PLACES OF PLANETS 


Geocentric Places of Mars, Meroury, Jupiter, Venus and Saturn a 
£ Xor every ten: 


Deyofl3¥. o 10 20 80 40 50 GO 70 80 gg 100 119 Lap at 
Eng. data — Ap 11 Ap 21 My 1 My 11 My 21 My 31 Jo 10 Jo 20 š 120 igo , `“ 
1839 Zen .. 1403 1397 1402.1491 1447 1480 119 1894 Jaza Jd) 3120 Aa ao . O 140 i 
Ec O7 SEET qlee: 308 “428 ‘coo '799 “gos Lise 1780 isso An 19 4, 
e AON Ages. Mes ers 1007 1o 8 1683 1005 1672 1680 109] BUL larg di wei 
b vx E X 5 ` V e 0*6 4 pon 704 ` š 
Sat. — 2278 2972 2266 2260 2252 2244 2237.2330 1207 H4 ate ista ddl TH ui une 
ë ED l2 25:9 ` 9 173 TQ. 
: 221: (39 
1840 Mars ... 58. 127 199. 973 344 41-6 4S8 627 093 762 SG 
; ? 889 


=> 4 55:8 
Mero ... 3588 8520 3541 50 208 3 ent : 
Jup. .. 2045 203°6 2024 2010. 1998 198-5 1976 1593 2992 1109 1:14 1201 vii 958 top 
Y 882:2 3444 `35 ° ; 976 1969 1965 1965 ugg 201 1913 M54 1028 
en. ... 88 h 3424 2565 89 211 '393 . 456 57-8 69:7 824 66 197.3 1981 iod Alg-9 108 
Sat. .. 2892 208" 2985 2378 2371 2964 2356 9910 di zazi zie) 1009 $03 200g lU 
PA “VS 25 
0 
5 


1841 Mars — 1872 1839 1804 1783 1770 1772 1786 181-0. 1843 1884 198-9 1972 
£ " 2035 o 


— — ——— — 


mar Mere, ... 3345 3443 3078 155 842 532 7l , ` S 
9M Jup, .. $89 3878 230 2363 2350 2337 2391 di 2099 3588 1090 pa E 1097 2150 
d den. 308 ALA 4L1' 980 300. 958 350 252 338 AE "wi 21 2275 gx 1243 
at. `. 2500 2498 2495 2188 9192 247-5 2468 2450 aja 24146 wigs iol. 80g kl 
WOO. ios. š ; WE Sé 44 20. us 
ECT IS ee gs Bs gr ae me ge mo ms wn es Q S 
) is ; j 10 3 ` jG" ". 891 880 : 70. ` 108. o š 
Jap, ... 2696 2703 2707 2708 270% 2700 .260-2 268-0 2067 dii so Bl od 1107 CM te eu 
4 2616 92009 550 1555 Ties di 


Ven. ..... 94 217 310 462 584 708 827° 947 1068 7. 
M: i : Gd hr 08 947 1066 1186 1304 149. 

Bat. — 2613 2612 30:2 211 7005 2599 2593 $585 2577 2570 303 EE 256. 2055 1774 ez 
. = dru 2548 2545 Y 

3541 


1843 Mars’... 2878 2392 2109 2401 2890 397 2337 4231-6 22968 298 
Mero. ... 8486 73 260 496 589 691 702 034 608 m ate n 
Jup. .. 2990 8007 30:3 3084 3043 3050 8052 3052 3047 S079 3030 301- 

. gen. .. BITO 3286 3405 3524 mu 164 281 401 523 o ii SS. 
Sat. .. 2721 3/28 2724 2725 2722 2718 2714 2706 298 2091 2000 "967" 


«p GA 
115:8 aaa 1518 wl 


J 
1008 1129 jasi m figi 
10" 3 1251 1375 1) d 
"069 2665 2050 ei Ch SP 


1844 Mars .. 348. 416 434 552 618 696 751 ag 880 948 1013 107. 
Mero. .. 3:3 212 36:9 498 515 452 410 466 593 756 Ono E ul 1206 1207 1330 
vob — 9872 3205 3316 3385 3355 397. 3384 3396 3405 3420 vale sito SOS MTI 1618 lg; 
Yon n. dëi 090 042 747 840 981 1003 1058 1084 107-1 1021 "ai aua 3806 3386 
Bot, .. 2830 2832 2896 2839 2838 2835 2833 3827 2821 2814 2806 2799 255 aes £M zwa 
6 27 : 


S45 Mars ... 2690 273:9 2795 2847 2898 2947 2989 3024 83051 3069 3078 306- '4 3018 299:5 
Moro. .. 148 273 321 277 917 255 378 582 719 900 1084 1269. 110 1513 153 Men ied 
Jup. .. 8599 3572 8596 20 44 66 88 107 125 140 154 165 17o MD "e di dd 
Ven. .. 8507 32 155 280 402 524 6417 773 894 101-2 1138 1959 1550 1800 1093 1745 15 
Sat. .., 2098 3044 2950 2955 2054 2955 2955 205-0 2045 294-1 2083 3925 291-6 909 Baga 3897 391 


1840 Mars .. 496 559 623 687 750 814 877 940 1004 106 . . 7 1829 1986 1453 HR 
Mes igs es 47 195 Nt Hi '4 1008 1121 1196 1257 1322 1986 153 NH 

Jup. .. 226 269 973 297 821 345 363 392 A4 435 455 474 490 506 G7 rg 
Ten .. 3183 39251 3384 3426 3526 33 139 251 364 481 599 715 833 952 1072 119s MH ML 
Sat. ... 8047 3054 3062 $3069 3071 3078 83075 2072 2069 300-0 3069 305i sokG 3038 3030 3022 ST! m 

D ` LI D | 


1847 Mars ... 2903 297-3 3044 3115 3188 3254 3323 8383 3452 3514 3571 3:6 "TI 
3450 8147 3533 82: 25:6 443° 63:4 817 986 1120 1187 1158 1087 des 13 2 de 
. 570 )" | 


Merc; ... 

Jap. .. 5602 522 543 56:5 587 609 634 657 680 704 727 748 z " 

Ven. ...' 279 400 519 689 797 873 987 1100 1211 1317 1420 151°3 1600 1674 1730 ms bs a 
` Bav. — 3167 3166 3175 3184. 31&8 3194 3199 3198 3196 319% 3190 3185 3179 3171 3103 » E 


. ë t "0 18 

1848 Mars .. 644 703. 761 822 883 943 1003 1065 1126 1189 1252 1913 1377 1441 DH 11 Si 

Mero, ... 3328 3460 3:0 214 405 593 765 910 997 987 917 902 990 1128 1069 1021 M 
. Jup. .. 789 801: 31:6 +83'2 860 871 Sro 912 935 958 980 1008 1026 1047 Jaso 1808 181, 

Ven... 3826 8450 3572 gp ` 217 33:9: 461 580 707 830 ai 1071 1197 1820 3906 sori 59 

Bat... SI wee SE 
' m e Gë 530 al 
1849 Mars ... 8092 3168 3244 3321 2895 8470 8543 15 90 158 ar WA 1079 TH 1489 Td el 4 
. Mero... 3406 3587 176 363 542 694 796 81:0 742 712 SER 1288 1969 1294 g mt 1 d I 


826°9 827.9 3290 330-0 -300:7 331'3 3320 3322 3324 3325 


Jup. ... 1093 1095 1100 1108 1120 1183 1149 1166 118&4 120-4 
Ven. ..' 875 396 381 226 267- 928 233 27:0 331 41:2 
Sat. ... 3381 KIK 840'4 34L'0 8428 3433 8443 8448 3453 9450 


1850 Mars ... 806 857 909 965 10L9 1079 1136 1193 1254 1314 
Mero. — 8649 IFA 316 474 591 626 568 520 571 698 
Jup. 141:7 14*9 1404 1401 1404 1409 1417 1427 1440 1454 

Ven: . 100 223 345 468 592 714 .892 954 1072 1192 

Bat. ... 9497 3510 3528 3535 3046 3557 3507 3574 3580 3587 

1851 Mors ... 3207 8345 3423 3499 3575 52 125 498 271 343 
Mere... 90 254 Zei 440 591 321! 364 478 685 81:5 
Jup. ... 1754 174] 1728 1720 1712 1705 1704 1705 1709 171°7 
Ven. .. 39178 3292 341:0 3529 47 169 286 406 527 649 
Sat. .. l6 28° 41 54 66 78 90° 98 107 116 

Mak. Kum. Min. Asvn. 


Mesh. Vrish. Mith. Kat. Sim. Kan. Tul. Vrsoh. Dhan. : 2 
30 60 90 120 150 180 310 240 270 800 330 860 18:8 267 
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418. 
tud ; Mercury 
"My ses. Ta rer, AD. 16465-A, 1999, Jupi; 
"Ay Wat 16177 5-7- 230 240 2 “AD. 1686.4 py, 1999 
50 k. — — — 270 280 
RE xz wa? N87 D7 Di ya 780 800 oe ago 
m Ah 03. Zë 2529 2004 28:4 975 253:6 1840 Jag Ja 1A Jn 28 330 340 350 360 
Wa PEN 08 oi 170 282°9 2449 2499 2460 239-0 GIE? 3691 $07. F6 Fis F 25 N : 
M RES. wi Mos 1027 1949 1009. iene 200:6 2024 209 ei 148 3225 qp, MEO Melo agg Ap 5 
za pgs! gà 1903 175, 1740 1869 1907 2073 asa 2097 2000 7 2000 ae SEZ awo ET 
n Zi d Si X99 15) 2282 2294 2305 sii 2828 msg 2207 ud SE 2005 2020 qui p Seel 
1 S wl 2 7 2947 p 650 e, v x 8 
SE E an | $9 oa Sex 2075 Hjl es SE 3186 3258 
a anl as 90 M3 Hoe dare 3 ES WIS 841 mos umo ys M7 Ht waz ay 
mn hei as D 2:01 2166 2187 3:09 si 2207 3447 5608 284 1893 1903 ve Mr i Nri? Mr27 Ap g. 
JE HET on 2428 2552 2075 see 292-1 B74 2204 5812 SI 316 sgg 3100 34d HE 
B PHEIEESHIE EE 3408 2415 949. 2040 3198 397. 2 jx) D 207 smo i3 3350 
UM LET 43:6 2438 2448 Saz Dr 3503 me "si "391 sei 
a g es 22 PPP EE AA 
2 D KE $409 2192 2454 Hi no 275 Pie 354 218 3393 nos 343 18 g ' 
d et Es 2308 et 187-5 198 £122 9944 2375 Sec 3046 2567 2583 204 pu 319 nio 3174 2283 
Man Ma M5 Zen 2480 ad 2501 2518 2525 2536 Zi 2102 2876 3003 ZE 254 xii PUT 2090 
; d ` ai Bes 19 174 1:08 iaig 1889 184g 19 8 2570 2573 2387 959g 2601 2000 213 
š ei Mm PS 19127 1946 1053 2199 3902 2541 "o IOA 2067 2009 oni 2200 2248 99. 
1 Sa BNE! Za 250 2673 1098 214 3788 oel 278-0 gene 2008 3080 3001 5 ai SIE 235 
3 [Ed pH 2461 25L:1 2518 2501 944] 2108 236-6 n 2828 2870 2974 387 2920 wea ate 53 
l. S Get nel 289 2579 289 2599 3011 2408 2634 xu Mio séi M80 2666 2770 3857 291 es 
Oh t —— 


2699 270-5 271'3 $718 


6 in, a 772 1841 £012 2982 3055 3127 8199 184 « E : : Mr 6 
2 WH EI Ga 1801 In 2163 2338 ceed Geen ZE Hoe, MI8 389 men gy Wi —— rae 
S AMEN ug 2966 2966 2978 299.3 301:1 3029 v1 x05 2850 2708 2874 sos 3168 3349 see" 
5 uga Tt ; te, rta ú, 3049 307-1 3094 3:17 Sja. : 168 3349 s53:5 
To RECO Sl Mél sero SC I7 2:03 su 293 3126 3250 35] moo 70.323 4227 3705 
"be Y er ` z n ll 279. 79. t k 14 3 A 
I" 2606 $01 72:3 284 2740 29758 2769 2780 2761 2802 2319 2819 2827 
) Da J P =n. bk . ` . ja, ç 
EE 1968 2120 2304 moa sory 222% 1845 2059 moa ome 2077 mel sQ Mes a) ul APC. 
age 100 1958 213-0 soo Sane Zi Se 239 SONT 3038 2080 2797 3902 3130 3313 age oe 
j oy papel I2 33 ` 22 33380 334:3 3360 337-8 8397 3419 3141 3404 3 6:5 
| ga pate M67 1559 1717 1835 195:3 3076 3190 201 244 2568 2604 2819 ag Sd 3188 3512. 3594 
"Ton ai 9777 278 2:94 2802 2813 saa P834 2837 2869 2870 9882 2095 aop oel ora sl 
*14. 2 d 
Na Wi 3127 3189 2245 3301 3300 3422 1846 8484 355: a 18: — 
ELI try TES EE 2481 Zei 208 rdi git 201 at su; S490 
| i D t " ` d 79 3 8 Ç A a d $ g 
SPIN gn 2164 2079 2094 2804 9911 3009- 314 3183 39$ 3282 si 3241 3179 831 azs sa 
Jm 286 2887 2504 201 1906 2916 206 7087 2049 2961 2972 2984 2996 3009 3024 397 3041 
NRI : — , 
VIS 71 1857 1902 1970 2034 2100 dn 1847: 290 2305 2974 243 3503 3881 3093 2724 aza. 
P My QUO 3225 3357 2127 241-3 3858 2393 1847 2402 2510 2703 sra 3058 8293 SH 3605 aut 391 
| SUL 499 486 472 459 448 ao Ai 428 498 oi 438 448 491 oi 49:3 
anti BHT 4 1935 208 2186 931-9 sine 2566 2090 38L8 2048 3071 3195 3320 3447 3570 eo 21:5 
Q9" 3008 3008 301-2 3017 3026 $959 ` 3043 3054 8066 3077 8090 8103 S11:5 3128 3140 316 
Mu Mr6 Mr18 M 
Nit 05 87- 939^ gg 10g gp 1848 163 300 o 3:89 338 391 443 vig Ba. a 
MM 2166 226-0 227.0 2199 216:0 991-7 233:8 2495 2667 $849 3019 3178 3303 3301 3327 3250 327:5 
Gi 176 aa sz 858 up $234 820 807 më 784 776 mi 769 mu 775 "754 
ae DT MDG 163] 169-3 1775 1867 1£66 207-8 218 2800 241-4 2595 3555 2776 2698 3019 au 3264 
129 3126 819-7 3129 gree 3140 3147 3154 3165 8176 3187 3199 3211 3224 3230 3219 3962 
e Mr? Mrl7 Mr97 Ap6 
7 1905 oan $103 2150 2240 2811 1849 3393 2455 2698 3000 2474 2751 2824 3099 274 A 
d 3006 2004 203.2 2149 2268 9458 2635 ROS 3971 3104 ISO 3104 3092 3082-3108 3317 
me 199 1184 1099 mos 2298 es 1184 1174 1162 1149 1136 1123 112 1102 1097 1004 
(wi 2013 ` spei 5 '2 3250 3394. 5504, 11 110 205 287 3251 
: 2404 9568 267-9 204 93594 3045 316 d db 
Š 7 : i 5 001 025 659 694 738 783 
E 7^3 732 708 €77 642 1850 Eer 3908 3450 
Wes 1955 2001 2254 2427 2052 1009 1807 1803 14-6 MAB 172 1450 tees Usa 1133 
l4 Hl 1988 1495. 1502 1508 PR A Piya Say mos ll ES E 3810 ^ 34 
° 8888 SE 3982 E Si 888.8 3301 3399 3408 HLG 3127 3139 3451 3464 347-7 3489 
rae 2168 224-0 2912 s384 3459 1851 258-4 —— ate nak pe P "d m 
ioa 2051 229-2 9394 9,63 1710 2814 ae 1808 1810 1809 1804 1795 1786 177-4 1760 
e 1722 1740 1757 1772 1786 1796 —* 9416 241-2 9570 3075 2780 9859 3000 3113 
sre i53 ali 9464 — — Tolg $525 3599 3638 3549 9559 9570 3599 3994 07 
O 8517 35L : ; 
Mr G Mr16 Mr36 Ap 5 
' 1018 984 960 Ma 951 965 oa 
log: a 1009 1066 1018 984 9€ 1 
an 19 1107 1129 1187 1186 1852 n 2574 291 2092 2859 3010 3192 3876 n noa 
| 2191 3:0] 361-3 1:039 3002 204 7 2098 2105 2111 913 3111 
Ur X60 Jig pe 204-1 1058 209:3 2057 $255 3377 3499 19 1960 255 368 
2128 225g 3:51 2008. 2022 204: i53 MOS NEL ga) VIL I SEIEN ES 
p. AM 2880 250:5 2632: 208 63 57 61 65 f 
2, €5 68 67 5 h. U. Ash. rav. Dan. Satab, P. Bhad. U. Bhad, Revati, 
` Hasta, Chit. Evati. Vie, Anur. Jyesh. Mula. e 3800 ` 2933 3007 9200 3893 3467 spe 
1289 ge» 2000 2188 2267 2400 2598 . 
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414 TABLE Y-B:—GEOCENTRIO “PLACES ` OF At ANETS 


Geocentric Places of Mars, Mercury, Tupiter; Venus and Saturn f 
` 2 ‘Ox e 


Day of L.S.Y. © 10 20 30 40 50 
90 70 80 90 100 jj, 120 aa ee 


Eng. date ... Ap ll Ap 21 My 1 My11 My.21 My3l JelO Je920 . 
1852 Wars ... 1005 1039 1079 1124 1172 1224 1983 1398 189.0 ae Ji30 730 4 
Eure 1900299 E, 259. 4.1. Aen fec 96-0" lise 1570 1632 1092 Au 39 
30:0 142 1759 88 


Jup..... 2095 2084. 207°1 . 205° 204-4 2038 209. : 2 ^ 
Ven. .. 490 542 647 758 851, 92-5 99:5 1006 1008 2006 2007 sg, 143.149; KG: 
Sat 135 141 161 175 . 1046 106:4 1042 “99:3 201:9 "$95, lile vin 
EST 180 3201 314 925 236 296 2 $00 890 oi Mis an 
—— SEN San 1097 fi 199 SF 387. 958 491 ey 57:0 TI "AUS ER wa 

E eek Gare Ge eae 351 543 736 91:7 1088 1217 ad 703 .289 ay g 

Ven. — 3513 37 161 3296 408 92 i "p "we 2887 2527 sang ppo 187 di a Ñ 

`" es: š e 2 2 A : "7 108 ne 2319 3235. il 

Sat. ...” 259 273 285. 297 ai 325 339 déi Zi 375 Véi un 1999 154 2394 al DT 

1 aos 1990 pi än 

409 qd ky 
13 


rf 1854 Mars — 1267 1276 1296 1821 1857 1898-14643 1492 154-5 1599 1658 i716 yy 
7 1024 1005 180 199 


E? 


| Mero. ... 3360 3427 3563 133 319 5L0 . 696 870 tal 
| j7$8 974- i 101:3 ; š 
A Tap... 2788 3/47 2752 2754 3754 2750 2741 2791 3013 fox 198; ; logs 194 to) . Š 
| c. Ze e SITA. 82544 3329 3424 IFS P4 1ps 254 ape "oo 2003 2680 2608 ogo 1223 wi im] 
i : Sat — 384 397 a 433 496 “449 403 476 499 AE sig 219 840 ggg 1992 2er lp N 
HT 62:4. 534 ep 1079 jon” X OK 
Ji TR I BSL pa di pb 
D 1855 Mars .. 3591 68 143 ge Si 381 483 503 573 ` ^ gd 
$ ' ° : à 3 641 7r d ° : 
Hi — MT $508. 8S 257 491. 66 799 905 921 852 ula ae 1044 909 gp) | | 
` ere 2080 pa yoga edt * “Ss 3099 3101 309-8 3093 3085 3073 3060 x 1853 li lay 
AE : — : i 7 : 'O 1108 122 . ` ; '8 3039 gw; L 
| 758 3 1390 1429 1512 1599 iene 3039 3029 


Sat. ... 51 3 j 52:6 53:8 64:9 57 5 58:7 60:2 616 62 9 VW 172 1 Lr 
. B 641 Gë A 65:6 1 D 
z 67-4 68:3 al Vn Y 
2 Ki d s 


1858, Mars .. 1603 1693 1618 1612 161-7 1636 1665 1699 1740 1788 
| i ; : 183: a 195 
Zon MOS 49 238 419 580. 701 738 690 GPS wei 790 WA 101 20L1 2072 an 
ve. t fail 3998 8306 3975 3395 34L3 3428 3450 3451 3458 3193 sane 3159 gage 297 lol UW 
Yen. n. 33 ‘3 3456 3580 109 224 344 468 591 712 835 957 1080 120-2 in $492 aa 
ab . Dë 655 666 676 689 702 "A 728 741 754 707 780 793 84 a 15711 


1857 Mars .. 149 216 287 360 429 502 -569 638 706 772 839 ' ` 
Mero. .. L1 194 358 “486 544 505 449 471 583 738 915 101 198 M ope 
. Jap. .. 3587 11 . 35 60 52 105 127 147 167 182 197 210 219 924 s 
Ven... 362 872 319 285 229 203 2314 260 327 41-1 502 599 704 als ez 
Sat. .. 781 189 797 805 816 828 840 853 866 878 893 906 920 931 Se 


1858. Mars... 3302 2195 -217:5 2150 211°8 2088 2071 2061 2008 2086 2113 2149 219-1 2242 999. 
Mer. .. 137 27:4 345 325 254 263 363 5L5 692 879 1062 1949 1404 Te m d ps 
Jap. .. 364 287 8L0 334 858 392 405 429 452 473 494 514 030 647 559 570 Ge 
Ven .. 106 229. 351 47-7 598 720 838 959 1071 1197 1317 1434 1549 1660 1780 1893 194 
917 922. 927 988 Ga 955 904 989 98'S 1001 1015 1029 1052 1054 1000 o Gr) 


Eng. date ... Ap 12 Ap 22 My2 My12 My2@ Jel Ze 11 Je21 Jl1 Jl1l J1921 JI3I AulO Au20 Au$0 S9 gu Hub 
| 1859 Mars .. 29:0 362 478 497 566 634 702 767 831 898 964 1028 1092 1157 1221 1985 19; HER 
wes .. Mero. ... 144 14:5 73 59 149 291 464 65°0 839 1022 118'8 132-1 1889 13632 1300 1396 1H BE NO 
Jup. ... Béil 560 589 601 G23 .e45 669 692 716 739 762 784 806 826 Së 864 Hm 
` Yen. 317-7 3296 3414 9034 53 172 292 412 531 659 777 899 1018 141 1264 1386 BD EIS. 
` Bat. .. 105°5 105:7 J05'9 1063. 1071 108-0 108'7 1098 1109 1126 1134 1147 1159 1172 1186 1199 BARAA. 

` H 
Eng. date .. An 11 Ap231 Me 1 My 11 My 21 My 31 Je10 Je20 Je80 JIIO 3J120 JI30 AuQ Auld An 88 EB [ 
1800 Mars.... 257°5 2821 2668 270:8 2741 2768 2781 2788 2783 276:6 2738 271:8 2073 2807 2697 9720 val i 
> Merc. .. 3499 3166 3532 65 236 421 oi 797 971 111°8 1207 1199 1126 1108 1191 1823 ; 
Jap.. ... 829..841 854 860 887 906 926 947 969 992 1014 1036 1059 1083 Hs 2 ef 
Ven. .. 432 545 647 748 889 92:4 984 1030 1038 1007 944 883 805 877 der rm 

Sai. ... 119-4 119: 1192 119'8 1199 1206 1211 1220 1230 1940 1252 1265 127-7 1290 | E | 
108°4 1147 1212 1276 1939 1403 o al 


1861 Mars ... 438 502 567 633 699 764 829 891 957 1021 7 S ae 
` Mero... 83826 3417 12 192 379 571 751 904 1009 1028 959 925 958 1825 
` Jup. .. 11970 1127 1141 1148 1159 1171 1186 120:3 1920 1240 1261 1982 1304 m 
Ven. .. 3518 43 166 291 A8 537 658 781 90:2 1025 1149 1270 1391 mi 
Sat. .. 139-2 132:9 1326 132:4 1328 1381 1335 1343 1351 1958 1370 1381 139 
1862 Mars ... 2820 288'8 92953 3021 3088 315'1 3921-1: 8270 3329 338:0 34v8 3406 
Merc. .. 8888 3555 152 842 6524 086 80% 847 792 738 -785 90:3 1549 1503 
Jup. .. 14603 1454 1148 1444 1444 1448 1455 1404 1476 1490 1506. 1524 [ogg L 
Ven. ... 8164 3239 3828 3425 3528 398 146 259 376 491 608 E, 1506 1517 
Sat. .. 1469 146:4 1459 1456 1455 1457 1457 1463 1469 147:5 1485 149 
J121 71381 


Eng date .. Ap12 Ap32 My2 My 12 My 22 Jel Jell Jo2i JII 01 J121 JISL 
1908 Mars... 585. 64°6 708 768 ` 829 392 955 1017 1078 1143 1205 1208 eg 1880 
` Mere. .. 3526 114 296 465 597. 655 GLY 552 580 er 842 105 1789 1805 1 
fen, .. 1801 1788 1775 1705 1758 17r9 1745 1745 1748 1754 1764 1775 eg 165 
Ven. .. 290 409 529 648 759 eg 994 1106 1215 19L6 141°6 1905 we 1626 
Sat. ... 1603 1696 1690 1584 158? 1581 1580 158:2 1586 1590 1599 
Je20 Je30 J110 J)20 gio 


Eng. date .. Ap1! Ap21 My1 Myll My21 My 81 Je10 E : 

1864 Mars — 3019 3093 38169 3242 3318 Zei 8166 3095 — O6 74 199 1182 1941 1499 | 

Mero... 71. 241 381 459 438 365 375 470 619 794 a 205 ei 
Jap. ... 2142 2181 2119 2106 2093 2080 2070 2060 2058 2049 2 965 1092 1212 17 
Ven. .. 3841 3464 3581 109 286 . 854 477 597 720 8*1, pl 1717 
Sat. .. 1734 1727 1720 17L8 1709 1705 1701 1702 1704 1705 17 


Mesh. Vrish, Mith. Kot, Sim. Kan..Tul. Vrach. Dhan, Mak. Kum; Min. Asvn, 
80 60 ` 90 120 150 180 210 oa 370 am 330 300 133 


— — 


— 


` 3 d 5 À Ard 
Rhar. Krit, Rob * 
ag 400 599 
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L E PLAN ETS 


à 415 

" D. 1999 ; Mercury, A. p. 16 

Peres 1999—cont, UOS AD, 1999, 5 
s o 810 220 230 240 250 269 

8 <7 N17 N27 D7 pq | 


N 27 
, 038 >: 23L'O 2383 2157 953-5 2 
1,08 ae Let? 23L:5 2445 2519 2503 w 1853 263 7 


Wi 
e: 
p 


270 280 


D 
e ` 
aj 


330 330 340 350 360 


8 

TR 2705 23 FS ir 

s In bäi wi PAS aues 2221 3252 Si 2413 ze 2042 241-9 soh F25 N 

4 gl uf st ara srs 1720 1541 1960 208-3 Sec 3103 a ESA NIS 3077. 3154 A any Apc 

e Sr) 5 H9) an 274 217 308 203 198 ` 2327 2450 $49 2385 Si zug 230 3489 "gg $a 

kat: 20 e Ti In wi MOL Sen ses HO re 
VA "e 1960 1288 1333 1373 1399 1436 1 7 198 “oon 3076 3198 3334 344: 

T I us 1187 2957 2351 2399 2289 2258 2303 1884 jg, 1464 145. 202 309 sa Ml aa 

M iiis SS Siga Sat 2467 2199 Si 253.5 2432 Ge pge 140 Ula jy. : 

M eil MU Zon 2593 2006 2804 29L1 360-7 2057 2580 Soot 262 are si ur) 106 lee 1209 

"uua! äi sel 378 370 301 ase O7 $93 ae SI SCH SE 

Ë pz m i '8 3944 3702 3718 . 
ur d 4 2391 2466 2540 28p6 2099 2771 1 90 oe 337 319 7273 3193 3108 3108 3140 

D a ot? 2/5 gro 2155 2096 2125 2235 za 1998 3847 3927 3006 MO 389 368 o 

E ling ig 08 Hu 2095 2711 273:0 2740 277] 279-3 2353 2730 999. 3084 3162 3240 3 

ded FUE 2065 2193 2317 2444 oie zi 289 ze pel 302 i53 II 299 MI aga 

$ Sigg IM më 1941 2 n dré 2571 97 9 9883 2888 9 3279' 335.9 3193 31 

lun BM TT wë 0594 62G 517 "etc 802 - Ql 2825 zë 200.24 2057 2979 ES 3273 

4 1g e 647 49:4 491 ` "0 307-8 3200 ` 332 5 7 297.9 3000 302:0 

Gi? 487. 482 wei ^e] 51$ 98 220 

T 1993 148 1501 1553 3601 1647 š AE uo 

© app) NOI jor 1950 20x4 2183 JIL 1947 1856 ee m.. ; 

4 Un 1 1948 1950 30:4 2182 3345 »;35 18 s 1725 Use 17 Mre wr 
DOILBLEIITEMEITI TITIO 
MED NE 159 "ay Te 186 3 2075 218° 330 a Bt 8179 ae eo? 3070 3202 3363 
di we 698 Gel esu 677 dep Spoo. 8l Grs dso mg 2002 pel Do] 305 ah Zi 
š š ^ Mos T . Oe wes 67 63 63:6 e 

| 2580 2034 2708 2785 2863 so,. 

Es igi 1880 1082 2143 2312 2487 3054 2857 3018 3090 gis 2249 3326 am, jury MEW Mee? apg 
oa Ma? n7 3359 3355 3355 3357 saga 337 4 diee Zi 240 zeg mao 3474 3479 jq MS 108 
Les 2191 2816 2487 2558 9698 saga 2929 - ory GUNI wa 3097 Sasa 3480 4200 3149 me asha 
cm Mas MS at Ssl 837 ei Zi 81:5 or Mo "ys 398 8507 13 "pi BES E 
al E 79: 2 484 Ç É l 340 
piis. 1530 1590 1648 1705 1763 181 1858 15 ; ON u us 

gps HG 1941 211-0 2283 2452 2008 aaa 76 3034 1923 2021 2030 mos su : 
BU So res ns) di 129 lrs Ing © 0176 2796-3007 zez moo 109 SHI 259 2:3 
na 1660 1762 1897 2010 9194 9. 4 S10 et 92 um tes wo O? HG 
EU m 76 ; * 226:2 2396 251-0 2097 2704 ; J55 106 188 207 228 250 
qs wu 990 988 os 984 97; “288 902 954 gro Qui —— T 986 3302 asi; "3 
| NH gS 282 2754 2825 2000 2973 3058 aa 1859 83198 ate 
H 1905 2077 2250 2409 2538 93609 ct |] 31,3 39:6 321 3495 ggg : ae 
' 609 259-3 2517 2603 3597 2729 Zi $$ di 182 ‘a53 
3 Mr 553 540 526 Sta OA 490 482° 477 az 2894 3073 3255 3132 3592 118 
mist He] Hd 128 iig 194 215 . — 2] d MOT des stro sd Ai 03 STS: Wi 
I H 2 5 . 28 1173 111: - spent ` 340" H ^ 18:1 2392 800: ^ 
EIL 7 111? 1104 1096 1089 1081 1073 me. 1001 1058 SN 

28 D8 Dig Usg Ja 7'Jal7 Ja 27. Fe" 

w UN 07 1601 ra, NS isle dad Š 27 Jal? ng F6 pue Fog Mr? Mr17 Mr | 
SI 2210 2340 2442 3458 2995 aso 1860 Sei Pes ml EC DO PO gen Nai Ms siio 
PPE ma ea Bat an Gs REE BAL EOT So 

7134 2200 2386 2510 2640 ei ° u ws Zi 15 gn seg 
LS '6 951 d 2:67 1902 305 3138 3281 3981 3508 23 uo SE : 
3 1260 1262 1266 1264 196-1 1258 1261 1244 1936: 1299 1322 1914 108 1202 1156 
N7 N17 N27 p; D17 D27 - J 4 n : 
7 Nu a6 Jal6 Ja Fö Š ; : : 
n * Fed 9190 3194 3203 3330 1861 3395 3495 Sc 00 "en 1 1200 EE CH A 
3 1224 1233 jaro 2183 2219 2927 . 2475 3009 3858 so 5164 3309 3383 3371 3297 3290 
ies 1299 1240 1942 1243 12:39 1282 1923 1211 1198 1185 1172 1160 1149 tas 1138 
.9 1726 1846 1864 9086 9205 2383 3457 Sai 3708 2821 3956 3091 age A - 
Tins Ss: ; 7 391 2205 3331 3453 
7 1998 189a 1397 1397 186 1801 1395 1890 1873 1964 1956 1869 184a moo | 


4 1787 185:1 19177 A 
ao 2047 ?II3 1862 217-7 245 2312 3350 2440 EA 2580 2959 vie sa. 
Mol 2085 3044 2136 2974 Sija. I SET Dux 


S SEESE — 
FA 


d 2614 2788 2953 3099 319:3 3202 3199 3103 3172 3303 

il 1505 1520 1582 154] 1748 1551 1550 1647 1541 1831 1518 1808 1493 1479 146:9 

Ugo Anno 2958 2698 2805 9008 3004 $003 3162 3215 3231 3218 3155 3102 375 3089 3120 

AME 1509 1314 1522 159.4 1525 1628 15:4 1521 18L5 1521 1504 1498 1489 1491 1473 

Juhi. 120 M49 3475 3509 3548 3594 1868 39 RL 144 200 257 wa ga 498 491 sn 
MI Ps 178- 194-8 2075 2235 2308 2529 2750 2899 306 3037 2974 2925 2973 3088 3201 3497 ~ 

S 1848 1/55 1778 1791 1808 1821 1883 18:2 1848 1851 1861 188 1049 1681 1821 1808 

CMM joa 2272 2199 2323, 9450 257.0 2:0 3831 ,295:6 3089 390-0 3339 3457 3580 103 275 

` e 1022 1630 1639' 1643 1047 ` . 1651 1650 1650 1648 1619 1686 1080 1628 164 1006 

Lë e ` / : e q 

| BP N18 N98 . 7 Jal? Ja27 F6 FIG F26 Mr7 Mrl7 Mr27 Ape) 

d N 2 1915 198'2 905.9 ae tag S 1864 Ad Aën 2467 2538 30L1 3058 9758 2592 9005 908] 

Td 0 1992 201-4 3085 2056 2075  . -S098 2100 2123 2195 2144 93151 2154 3153 9152 21456 

Wl 1882 1779-1895 1969 £078 2189 2307 223 2614 3000 2787 2007 1090 3151 375 

121 1731 1741 1751 1757 1762 > 709 1:70 1772 1778 1769 1766 1701 1783 1746 1738 


N7 "Jan F6 FIS F25 Mr? Mri? Mem Ap6 
* CG N17 aa D7 -D17 Da Ja6 Ja is Ja26 456 488 527 566 61:4 ‘663 ga 


f D ` o U `. 480 * 
ai pw 1987 gino 490 460 433 48 1865 408 2609 1601 3084 2822 2000 3171 2954 A 91 


ZLO sai 2942 3502 2630 2706 243 1909 2553 M01 MIS $3 M49 Mit i 2169 

+ 1822 SC SE SIS $90:6 - M04 S170 3283 MGO 3510 LI IIO 199 309 ars 

e 1145 *569 .»691 281:5 5036 : 1886 1886 1879 1872 1:69 
8 1587 184.8 185-9. 1866 1874 1882 1893 1888 189 1889 


— e. 
hai, Hasta, Out. Svati, Vi Anur: Jyesh. Mala. P. Ash. U. Ash. Srav. Dan. Satab. P. Bhad. U.Bhad, Revati. 
Qi se i i, Visa. s OU 29093 3007 3200 3333 3107 3000 
Uea 1895 2000 2133 2267 200 2558 3007 2900 
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416 TABLE V-B.—GEOCE 
zx CENTRIC PLAQES' oF PLANETS 


Geocentric Places of Mars, Mercury, Jupiter, Venus and Saturn £ 
š ` ` tor every t 
en 


DayotL&Y. 0 10 20 30 40 50 60 70 en „Venns, a °F o? ul 
90 100 110 ¿oo | e | 


af, Eng.dato ... Apll Ap21 Mei My1l My21 Me 31 Jo 10 j 
T 1885 Mara .. 740 79:8 Gei 0-7 865 1u24 1084 ites 1202 1209 qs dan Aug 
HL Morc... 165 258 255 186 168 252 397° 569 753 940 rss 1888 145 Aulo Us 
` Jap. ... 2470 2468 2104 2457 2448 3494 2423 241-0 2397 2383 2375 1287 l2 ll 
: yen. = grá 348 SUS 275 195 ISI 200 261 aa 409 "ei 2368 2894 1490 Lei lors 
Sat. ... 1802 1854 1846 1838 1833 1828 1892 1821 1821 1529 1823 qun -709 E ag: pe 
1833 Ige, 991 vii 


em 
Gg 
Ze 


— 


EE 
EE 
— 


1866 Mars .. 3199 3278 S355 3193 3507 3563 — 59 191 204. 375 346 
Mere "ris igre, 3573 . WO. ITI S41. 624 TL&' 902 1073 1217 15291 4T8 s. 
up. 2778 3788 2796 3300 2801 2798 2793 3783 2771 2759 o747 2307 1302 3558 64 
yen. — 113 237 397 480 603 725. 844. 904 1083 1202 1322 2783 2720 sol ll | 
Sat, — 1986 1975 1970 1963 1956 1949 1943 1940 1938 1934 1934 1934 1954 165g Tol = 

'9 1949 yor, 1783 


Eng. dato — Ap12 Ap22 My2 My1J2'My22 Jol Jell Je2 
1887 Mare ... 922 964 1009 1059 112 1104 1220 1976 1566 AN E A9 Auto Aus 

Mero, .. 8980 1 3554 IG 297 486 676 861 1007 1112 liga 153 1579 Au30 

Jap. — 3009 3037 3105 3119 3181 3140 3147 3149 3149 3145 sse 1007 1091 1097 1705 

Ven. .. 3183 3300 3420 8538 .59 178 298 418 537 oo yao "159 sire ai LUI 

Sat. -2107 2100 208 2085 2077. 2069 2062 2058 2054 2050 2050 Zi 1024 lll Is 

'0 2050 2055 1270 1 


š 
FII] 
IF 


EJ 


a 


— 


Eng. date’... Apll Ap231 Mrt Myil My2l My3l JelO Je20 Je80 J110 J120 J130 Aug 
u3 Au]g 


1808 Mors .. 3370 3447 3525 — O1 77 152 227 298 870 Ar . d T 
Merc. .... 8336 3490 67 256 445 630 788 oi 953 901 ve eae 696 710 IAM 88 TN pi 

Jup. .. 3349 3371 3394 3415 3435 3154 3469 3499 3496 3504 3511 3512 005 1160 183-3 835 Dé 
Ven. .. 485° 542. 648 747 837 9:7 977 101-0 10147 973 YLO 857 ALL 3506 Auge KE logy dh $9 

871 9r; 38 ch ag 


Sat. — 2225 2218 2212 2206 2198 2190 2182 3176 217-0 2164 2162 9161 3109 


LOS PP 


Lë i 4 / 
: ' 2163 2166 Ac Ip 
1869 Mars .. 1155 1175 1202 1258 1278 1324 1973 1426 1481 1537 1595 165-4 17). 9 um gl 
` Mer... 344 28 218 402 570 702 704 720 663 683 790 aa YE 1780 1846 ' 
Jup. .. 27 59 75 99 198. 145 167 188 207 225 au 254 BLO 1209 e 
Ven. .. 3525 | 50 (175 - 908 49 644. OHS 788 909 1032 1154 197-7 1395 e 
Bat... 2939 2336 2838 2323 281°5 2807 2300 2293 2986 2978 2275 227. 228-9 eu TT 1761 | 
"UL 2273 9$. 


1870 Mars .. 3590 06 83 157 231 304 377-449 SIS 589 656 723 eo 
- Mer... 3190 174 345 487 568 554 482 478 577 724 S90 e 1103 va 12 Jon qq 
Jape .. 8)1 3824 Ai 371 305 418 .442 466 488 II 592 559 509 — 58. 1505 1713 
Ven, .. 8158 3395 33r8 3425 3582 41 150 264 379 497 GIs 733 sss Di SOl G qd 

M52 20 34 24452 9436 2438 2420 :02 2404 3397 2092 297 2352 vil zaa Lii St p 
E: 


Sat. .... 
Eng. date .. Ap12 Ap22 My2 My12 My22 Jel Joll Je2l J11 A1 JI21 JI 1 
1871 Mars ... 1484 1471 1472 1480 13033 1530 1567 1611 165°6 1707 176% iste: p 1009 seal on SD i 
Merc. . 123 27:3 - 374 369 297 279 36:2 502 674 .854 1041 122:3 1987 1521 1581 p 2187 I 
Jup. .. 6580 507 .6L7 638 659 681 705 727 ‘951 "T5 796 819 842 863 883 oa Di 
Ven. .. 296 416 533 G54 771 885 999 1109 121:5 .48L:9 1415 1507 1586 1655 1681 1687 wi [EH 
Sat. ... 280-2 2560 25508 2557 2550 2544 253°8 2531 2523 251°5 2509 2502 2490 2494 3492 2189 291 okt 


Eng. date .. Apll Ap21 My1 Myll My21 My81 Je10 Je20 Je30 Jl10 J120 J130 Au9 Aul9 Ana S8 su | 
1872 Mars ... 85 158 333 303 376 448 516 587 657 723 789 epp 922 987 1050 (id 174 M11] 
P Merc. .. 15:9 186 - 119 80 146 278 452 629 9819 1011 1175 1317 1406 1405 1994 1309 UE ER 

Jup. ... : 870 : 880° 892 907 923 942 960 982 1003 1025 1047 1071 1093 LLIS 1198 1189 (EEN 
Ven. .. 3346 3469 3591 11:4 485 357 4S0 602 726 848 970 1092 1217 1838 1462 1584 179] 2 
Sat. ` 2071 2672 2673 3078 92008 2663 2658 2050 2042 2634 202-7 2620 2613 2610 2600 2002 SH: 


EB EE 


1878 Mors... 1996 .1007 1950 1903 1877. 1808 1871 1886 191-1 1946 198:5 2031 2096 2138 299 260 Did 
Mero... 3549 3492 3589 58 217 399 590 777 955 1108 1216 1238 1174 1182 1185 DI] f 
Jup.... 1180 1180 1182 1188 1197 1208 1221 1938 1955 1274 1204 1314 1896 1358 1990 MOD De dm li 
Ven. .. 326 321 282 902 168 169 190 24 3L9 409 wi COS 710 821 Ri P ot s 
Sat. .. 2779 2782 2785 2787 2784 2781 2778 2771 2764 2751 92750 2742 2784 3/28 2 qus 

1874. Mars .. 284 304 375 445 Ha 682 050 77 784 aan O17 980 en lli Hi^ et 

. Mero... 3326 8497 3593 171 860 549 “34 896 1017 1000 1007 958 902 IFS ag) 
Jup. ... 1609 1499 1491 1487 1455 1497 1493 -150'1 1511 1524 1541 1558 1675 155 og 190 M 
Ven. — IIA 248 303 486 ou 731 ei 2972 1098 1207 1327 1442 1659 sy 2844 1 I 
Sat. ... .2889 2893 23897 2902 2900 2899 2898 23893 2873 2865 286 YA 

e 20 Au30 gi 
„date .. Ap12 Ap22 My2 My12My#2 Jol Jell Je21 JIl Jill 321 Jet Aud AA 2109 SHO 
1876 Mars .. 2450 2483 2508 2523 2533 2528 2510 2497 2101 2498 2475 34L6 PES ang 1896 MT 
Mere. ... 3374 8546 132 320 506 673 806 ga 839 772 790 94 1825 1940 1857 1 
Jup. .. 1848 1835 1822 1811 1801 1793 1788 1786 1787 1793 1803 18LL f " 
Ven. .. 3188 8806 34?5 3515 64 188 304 425 542 607 789, 909 eg 
Sat. ... 2997 3003 3009 8016 3017 3018 3019 3015 3011 S008 8001 209 ne 
s. u 
; i Aug Aul 994 
Eng. date ... Ap11 Ap21 My1 Myll My21 My31 Jel0 Je20 Jo30 A J120 J130 fgg J929 129 
1876 Mars. 379 446 gu Zei 68 714 779 “844 908 975 1038 103 M I1 183 
Merc. .. 3504 93 277 450 a 676 G65 592 500 een F25 959 2097 2104 3. 
2188 2179 2167 2154 2142 2129 2116 2105 2098 2008 2091 9007 "oig ua 
5 : 


= 


EE 


ml 


AE 
SS 


wi 32 3] 
R 
Ü 


SI 


SE 
PIS 


` Eng 


— 


Jup. ... : 
Ven, .. 498 548 051 746 885 910 968 993 988 978 874 ieee ail 
Sat.” ... 3106 3114 8129 318:1 3135 3198 8141 3139 3137 3136 313 a 3319 31935 we 
; ; "5 393" 618 
1877 Mars ... 27355 2794 2857 2916 2972 3029 ap 3125 3165 3199 322:5 Set 1323 usi 108 H 
Merc... 58 226 377 473 482 41:2 389 463 op 774: AUR 2416 2409 ch 4 100 DN 
Jup. .. 2518 9515 25L1 2606 2497 2186 2173 2460 2446 2434 B® Lena 1404 1975 ai 
Ven. .. 9693 68 180 302 428 540 670 704 916 1036 1160 sp 3 
Sat. .. 3216 3226 3236 38246 3252 8258 3208 3264 320 3265 "m Ardh ur 
: E . 3 . sz Rohi 
Mesh, Vrish. Mith. Kat, Sim. Kan. Tul. Vrisch. Dhan, Mak, Kum. Min, Aévn. Mu. m ES 800 
30 60 op 120 150° 180 210: 210 270 300 830 3860 193- 26 
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d ZA 


Wa 


Lf 


^ f 300 2 
LULA : 

M ys 76. 
cho 18 e 
ail 


EK 
A 


ZS 


odna? e I 


ez 


98 975 


es 
— 


7228: 


LLLI 
z 


d 1 
q^ 

EN 
Bl ss 


SEES 
fes. 


— 


E. 0 
ET 
Miss D 


Ss 


d 
wi 


EF) 


C TER GO G2 CO à da ET ga fe ~| 
E s 


22235 


ji ag 220 206 


$ 


—— — — 


a 


233 


; 
L 
j 


"dun om NS N 
| vi Ban M17 2402 2562 
7 ino : 


187 

INIRE 1950 1263 
1709 En 
290 u HLG 909 


(Én s: 


5 2967 939.9 
B! 108 1826 1542 


Bin 
167 M EH 


214-7 


227: 
2949 T4 


AMT aso 
197:8 2149 
` 2616 `2 
0 259:3 ya 
819: 


: D..1999; Mercury, 
NP n. 1637 a.D. 1999—cont, 
va gp 16 10 220 230 240 250 260 


7 N17 N27, D? py 
NT Pu 318.5 226% 232-7 
298 2801 2442 2533 9534 
Zut 3181 2003 2525 25s 
2768 1891 2016 2140 yom 
175 1940 1951 1963 187- 


z 238.5 283-4 227 

91 — 2357 ` V "5 230:9 
$83 2750 3707 3787 zaja 

Mi, gei $25 2462 2432 2385 

pen Big 2029 30/1 2053: 2064 


N8 N18 N?8 D8 pig 
2183 2255. 2325 2401 Zus, 
WA ag 2196 2114 Sax 335 
7 3047 3054 3063 307-5 309° 
7 2140 2207 2393 2518 aen Zi 
ars 3128 2140 2152 2103 9174 2 


M om N7 N17 N27 D 


A 1886 1390 1440 1 
L E TA 1972 2088 2:02 2 
MPa) 625 gz 606 595 

| giS 1829 1955 2078 9205 2330 
aal NIS 2423 2433 921454 


2043 271:9 279 
239'4 2533 969 

P 96'3 
EM 1510 1003 1678 1768 1865 197-0 
2641 2552 256-4 


2827 2450 957-0 269% 
2 2632 2642 9051 


X00 2673 2748 282.9 oan 
228'8 221: 


35 1835 
3071 3074 


‘TABLE Cp 


99:9 


2074 


X290 24077 293.9 
17-0 
2808 2907 309 
2358 9369 92381 


18'7 1582 1579 
43-4 259'3 272:4 
95:0 
2457 92582 
. 2455 2467 247:9 


18 N28 D 


183 175 


t81 567 


8 D 


957 948 


2663 2075 


2334 2282 2259 


2808 23808 287-9 


338 D 
388 296-4 303 


8 D18 D 28 


"2 8102 3173 3254 
2008 221'3 2385 255'0 
204:7 
2400 
2994 9295. 


20608 2099 29108 
2523 20592 9777 


1978 2100 2294 


8078 3096 8094 


98L8 3366 3423 347:6 
2829 2485 20»6 2717 
'7 92800 2582 9006 
2703 250-3 290°7 3003 
9194 3198 3202 320'8 


. Satab. P. Bhad. U. Bhad. Revati. 
» Hasta, Chit. Svati. Visa. Anur. Jyesh. Mula. P. Ash. U. Ash. tar — sare — — 
lus 1897 2000 2133. 22677.2100 „2533 9007. 2800 ye 


D 27 
2401 
246° 
8. 257-1 
7 2391 
1 1980 


283-0 
2023 228:7 
2084 


D 28 
5 92520 
6 9308 
l 3108 


18:5 


7 DW D% 
9] 1108 1215 1254 1291 l3L6 183:3 
0 1084 196-4 2039 29168 
Ld $22 S413 3408 2405 340: 
H96 1613 1729 1851 197 
mp6 2225 2237 2250 296 


'9 2403 2478 29553 203:0 970.8 
ee 029 MOS 047 

53 1971 9193 
S 1 195 
i 3476 2591 2700 
i ay et 2323 2335 2347 


18 p 38 
"S 2879 


2081 
257-6 


293:9 


2398 ( 
27017 


1868 


1869 
1870 


1871 


1872 


1873 


9 2975 3051; 1874 
5. 2998 231:9/ 
1556 1569 1580 UM 
2026 2145 997] 
7 2736 2746 27508 9781 


"d 160 1670 1755 1793 1852 191-1 
s 148 9074 2048 2129 2250 2420 
1767 1788 180-7 1826. 1842 185-7 
41:6 239:8 

8 2559 


1875 


1876: 


9 2905 9975 9985 


1877 


1878 


8080 
32l'6 


$ 


3276 


5 Fis. 
3007 ga © 


25 Mr 7 
2850 Gaga 
gag 3314 


97 3509 27 


5 F25 
1208 


7 3518 8519 
2004 3086 
9333 92339 


3019 3099 3177 3256 
2928 2859 2877 298:3 
188 198 213 20 
. 8203 3177 3118 305-6 
2423 N30 9434 2114 


1635 160-5 
ma nm 
3 627 6594 
2523 9533 2541 2549 


F6 F16 Fog 
3184 3204 3310 
. 2713 98729 8059 3233 


FS F15 F95 wr 


2826 3017 3197 3350 
1247 1234 1220 1207 
3402 3512 13 108 
2721 2732 9743 9754 


3350 8129 3503 3578 
2950 3150 3295 3395 
1885 1575 1505 1553 
2902 3028 3148 397-3 
2813 2824 2838 2817 


2141 2196 2248 2299 
3092 3203 3237 3180 
188:/2 1898 1891 1836 
219-2 9554 2679 2786 
292'0 29038 2950 2901 


8529 8598 69 137 
3004 301 3954 3977 
2173 3183 2191 2196 
3373 3304 3516 34 
3029 3041 3053 3066 


FS Flé F95 Me? 
2315 2379 2444 2508 
2799 2791 2875 3016 
2136 2455 2171 2484 
2594 2720 2846 2971 306 
3125 319'G 3148 3101 3173 


56 118 179 941 304 
8 2077 2810 2970 3150 
Tn 397 2720 2740 3701 
3177 3178 3187 3079 SE 
3937 3247 3259 8371 329" 
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310 329 330 340 


n 
2228 2231 2935 


7 Mr 17 
1936 1970 1937 9019 202:6 


F6 F16 F26 Mr7 Mr 17 Mr 97 


417 


350 360 


Mr 17 Me 27 A 
300-3 Ap 6 


308-3 3160 : 
ere wii 
Bi 27 9 
352:3 yA 
1994 198:9 


8,8 999 
3478 3405 
3038 3957 
3096 3120 
2114 911-9 


Mr 7 Mr 17 Mr a 
1176 ei te, Ap 0 
307.6 302+ 307 


lisë 1146. 
3190 3350 
-3588 — 14 
3335 3400 
2310 2349 


34U3 349 


194 
3 
2! 


1029 1495 
347 35 


Mr 7 Mr 17 Mr 27 A 
347 34 Re 


38 


859 861 588 
3018 3157 3281 
3057 9063 3069 


Mr 27 Ap 8 
2026 201-9 
3691 3585 
1189 1183 
203 311 
27609 2776 


:123 196 
3312 3308 
1527 19514 
3024 54 
2868 2878 


?89-] 2431 
3167 3289 
1867 1855 
30r3 3125 
2083 9299:9 


Ap 6 
3r6 3416 
3393 3407 
2197 2191 
151 268 379 
3078 3090 3101 


Mr 17 Mr 27 Ap 6 
2573 2636 2700 
3186 3309 3354 
2496 2504 261-9 
9219 3343 3167 
3186 319:8 321'0 


306 131 494 
3833 3514 81 
2780 2797 981:9 
3021 geg 3109 
3296 3309 3321 


3504 


2246 
812:8 
1878 
2897 
2971 


20:7 
3081 
2197 


* 


pat ' 418 TABLE .Y-B.—GEOCENTRIC PLACES -OF PLANETS 
wA “240. ; 
SCH ` 
i d sere pi a = - . E => H ei ; < 
i Geocentric Places of ‘Mars; Mercury; Jupiter, -Venus and Saturn: for every ‘tenth. a 
j enus, An 
n "DyofLS.Y. © 10 20 30 40 50 60 oo ao 90 100 110 120 130 " 
SH ` 31 JelO Je20 Je 30 Ji 10 dan man 5 
Hog. dato ... Ap il Apal “My 1 My 11 CLP Joho II 103:2: 1094 1157 ech 1283 ^B Au 
TE 1878 Mars .. 52:7 - 591 296 225 192 252 393 548 730 918 1102 1273. larg Ch k 
H E SC 255.1 2840 2846 2848 2847 zea — n "3 Jens Men 2773 9761 
H Jup. .. ‘ : "l 8535 ° 43 1» À `: 1 S pn oe, 
H "2 3233 3826 3421 HER : e ; Ké 8 
j] Me = SN 8341 335'2. 336-3 3871 9337'0 - 3387 $89:0 8893 3395 3393 3391 Auge, 3381: 3 
zi d Jell Jeal JIL N11 NA Js A i 
! 70 More Jl P4 9017. 9000 Mia Misa Tel led 343 35:3 3578 ee “gg Anao A920 Au a 
1 Mars .. 2944 2017 309 h 3 504 601 882 1050 1211 1320 133 : i 
1879 5 43 163 32:7 1274 | 
D (^ Mem... 108 68 023 4 3175 3195 8194 3199 3200 3197 soi 4220 3172 3159 1232 
d ep. +. 3107 3137 dE 25191 TTA. S90 1003 line 1219 1821. 1417 1594 1527 1634 1652 
| Ba. Cl 8443 3156 3107 3160 sipo 3500 3516 3516 3576 8526 3526 3596 zazi S521 3516 
El / T Je Z0 Je30 JI 10 man Ji 20 Aug ç 
| Eng. date — Ap 11 Ap21 My1 Biy 11 — — 1098 Joon 1155 1214 1278 1349 lioo 4219 E 
i Š . 678: 734 792 wei i * 4 886 997 1190 1166 111-5 1055 1 
i 1880 Mars "U 275 463 654 087 120 
3 : Mero... 3420 343:5. 3545 9-7 '8 349°5 3512 3528 8541 3551 355:8 3561 3563 35559 "3 
Ji Jap. ... 3387 YALO 3433 3455 aie 865 486 60 791 354 977 1099 1228: 1344 
1 Ven... 3347 8407 3597 120 att 22 .83 41 49 57 59 62 05 Ogg 
| Sat. ... 8560 3578 3586 3599 1 — 
i : ; š o O0 Di 308 299 339 49, Di 
| 1861 Mars... 3131 3206 3284 3361 pt ri E 9U3 979 950 881 892 gps 1143 
| Mere. .. 3330 3478 48 255 160 184 206 227 247 266 283 99-8 809 aus 
l Jup. .. 88 89 1L8 186 38 141 182 398 ai 409 504 o BOA S28 
! — o wa 108 dë 180 148 156 166 176 186 191 197 33 203 
j Sat. .. 79 9 Š 
f 3 e '5 1223 1283 1343 1402 1487 1627 1591 
Mars 842. 596 gu 998 1050 1106 nes (es 702 (5 91 ‘ney Ier mm 
1882 Mero. — 3474 05. 194 392 55-5 455 479 503 525 568 569 Zei 9 626 
E Jup. .. 988 361. 884 vM Md 736 857 '976 1009 1213 1893 146 1583 Ji | 
"A Ven. .. l»4' 249 BRO as eA 268 281 208 305 ao 323 331 389 341 r 
Sat. .. 3202 3215 ase A 11 Je20 Jil D JI2L Dn Au10 An 20 Au 30 81 p 
Ap 12 Ap 22. My 2 My 12 My 22 Jel zo 235 808 379 4468 517 589 659 712. 8 
Eng. date ... Ap 1 382 3400 3587 12 88 16 S 578 710 .877 1056 1240 1419 1580 m In 
1888 Mars ... 3303 3 '9' 481 A81: 596 526 498 : 3 882 85:5 576 899 “919 Ei 
be e aoe 655 i $54 674 695 716 aa a SE E 801 91:5 1036 1169 1982 wg 1891 
* Ven. D an en 381 S56 are i1 108 do i 12 454 464 478 480 d o og 
Eu n | Iy31 Je10 Je30:Je30 J110 3120 Ab ARS Ari m — (LE 
ene date) s Ap IIA 2L My 1 et EAR AE CO — NDA 1203 192 QU 1801 1602 m Gi 
Rus or eL ATTE IU SEE ia 10:18 8 1000 1083 Uu 1127 1149 171 1192 FH 
p Ud MES d MO JOL7 1079 1050 1083 110 SL6 838 906 S4 1 MIR | 
dup. pid 551 Sex 75:6 83-a 903 -951 ri fae EX 553 Si 006 ou 629 650 Gd 
Ken, 5... 442 55° O 492 505 518 581 : : y 99 mns 1 
— E, S 173 246 319 392- 462 531 901 ney Hn 140 sre o 150 B i 3 
: 2 A 3 $ o 115° à : (Gg ER 
1885 Mars... 3168 3545 62 A 145 "307 425 60:6 E 1807 1327 1817 1369 1529 1850 179 181815 š 
s : e '4 194 : »7 1988 v5 755 mä T4 H 29 ; 
-Mere. . thee 1232 1223 1227 ` 123 4 ses E Ima ee 1043 1187 285 E I$ 755 703 T os 
— ——— 186 309' 43 a wi 670 684 698 7L EI 
Von. ... 8538 di a 618 631 644 607 x d "4 1988 92004 gn t SÉ 
EES 2 1490 15391.1892 1634 1092 1750 1811 1874 1088 s ga i 
99 1841 1852 1876 1404 1462 561 790 929 1009 1213 1 a 160 1620 1648 1600 gé ya 
1886 Mars’... 18 4 3542 49 201. 379 53:3 1548 1560 1574 159 a 991 1104 132 nt By o 
; Ee Nee. 3203 109. M Ora $48 Sen 873 oe 8 M E 
Jup. .; 155 251 3826 8491 3641 ` 49` 15 798 809 822 835 84 €. Eu 
Yen. .. 8148 3 735 746 "757 769 781 | 0 An 20 An 30 
o we TL7. 726 73 *11 -J121 J131 Aul 1 
s MTAA MYS Tol Sedi iJa BL am ant 758 805 Si E36 lpp] wi 
Eng. date ... Ap 12 Ap * Ha r8 320 8391 E woe ee 108'5 1050 ` ak en 1870 ct 1 
Mars... 24 10 A '9 580 7L "2 1899 184 0° 1619 16 
"a me 1692 1808 1858 1816 1887 Ay asta ——— 100a 1 1010 1 
À : '6 188 z "7 - 89:5 .100: ; 4 957 ! ; 
Jup. ... 189 97 548 Gë 77:7 L7 938 944 95 : 99 
: 878 427 d "4 895 906 9 19 An 
3 nn ven - e 3 88:4 Au 
Bat .. 852 860 867 87 10 Je20 Je80 JI 10 J120 1987 1005 n CH 
E E ME 1849 so 1025 1195 ç 
Eng. date — Ap M Sp 47 1720 1699 Jove 1706 1738 Suë 886 Sta, po 318.4 218'8 Se 1474 
1838 Mars ... 359 3526 107 297 45 76 2164 2152 2143 2157 89. 1105 1229 irs 115 
Merc. ... 35 : '5 2202 2190 217 365 736 ‘861 98 -2 1105. 11 
"2284 2225 221 "7 870 493 oi 5 1079 109 : 
Jup. ... 2254 4-0 02 127 247 21 1029 1041 1053 1065 1001 1183 
Oc Vene — 8397 34 '8 1003 1012 1021 J 9 998 - 1516 
: 4 998 100 i . š qd 869 98 1888 ia 
t. <. 990 99 : ç $4 801 86 8 1155 2152 
— Ud SLA spe e 2463 3457 o * 
e T75 267 31 "4 589 65:3. 70 À " 9485 9178 | 7r9 ; 19 
1889 Ae 3483 . 70 25 Š Sc 2517 2587 2525 251 ü * 5 407 520 are jor4 1997 
. ero. ... ja e — D pi — KN ç 
7 2559 255 2 121 168 22 r6; 1199: 121 290 A09) og 
Jup. .. 255:7 93:5: 198 144 1: 8 1154 1166 1176 118 An 20 ^^, gi 
: 5; 1: * . š 10. 235 
7". Ven. ... . 25:2 13:0 1131 1133 1141 114 "11 JI21 JISI Au enn 2309 al 
t. .. 1129 1 : 11 JIJI sg 2265" ag ] 
zs Ap22 "My 9 My12 My 22 Jol Jell yo) 2185 2187 21 TIT 180 P m 
; p 2. '4' 998: 4 š rL 763 9: 0 ; 1679 
Enzadalo i Ap A ABUS sra E AT — ES 2853 2840 1668 1675 198 
1890. Habt 2005 ALO 36:8 494 9:4 2896 2893 2896 287" 1213; 1396 149! 1590 18 M Nim 
Merc. ... È "3 288'8 2891 289: ? B 86:2 98:3 1103 Š 181°5. 182 d š „ Ardb* J y 
Jup. «+. 259 fare 375 . 500 eal 1242 1277 1286 1295 1308 1816. ` grit, Robi Mri 800 gi | . 
1 Ven... 1268 1200 1264 1268 dp GES e ‘Min. Asyn. Bhar. 598 E d 
RP C QE Tul. Vrach. Dhan. Mek, Kum.: Min. «183 267 400 
wb. Vrish. Mith. Kat. Sim. Kan. Tul. Vrech. , 270 300 380 3860 
Mesh. Vrish. 90 120 160 180 210 240 ° 
30 60 
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ja A.D. 1999; Mercury; A.D. 1 419: 
45:167 A.D. 1999—cont. 645~a:p, 199 ior 
goo 310 220 230 240 250 260 7 A.D, 1656—A p. 1999 
e , 270 ; 
7 N17 N27 D7. p 280 
402 1963 1950 1999 2004 sing D2 de 0o «80180058107. 
1198 tg 2283 STI 2540 2:95 2299 1879.50 -Ja10- y js 20 330 
wi SINA 3789" 9807 9825 gaye Zä ‘2209 233g 2827 Fg ru 340 350 380 
d $07 jeh 3096 221 2027 2493 ee zoe 960.2 9177 asua agea Mr7 Mey og 
Gei sri se SPS SITS 3999 SET me Es sii nee mal Sa SI SOl 294 Boy 
JA ° 3337 33,2 2909 3 a 2 
Sip Ae Ms NIS N2: D8 Di n "Pr oog Sp ames mro BSA sore aoe? 
Du e 209 Ai az 2880 dii Q1 1880 7A] Jar MEG UE l5 235 
lat Miis ei mo. s009 3107 aire siso SEZ” gH? QUO wu Di RIS Eo 
as el E se 1598 1075 1769 1864 Ch 3148 sl 333 oa Q993 389 SEH Mr 7 Mr 17 My 97 
Wy Dh ei 1597 gaes 3469 3458 3452 3454 A 2.3188 3:03 apo 3078 mu di 53 p 
Cl Ze gail 3 38454 3457 2197 . 931.5 213 823°; 3214 Bug 3318 3510 ine 04 
üt jw NT NII NY DU Di 3460 3467 ch SE 267-7 P 3301 3395 uc) 345 
Sit lut Og 1994 2002 912 2200 s271 DA Ing "TI 3193 aas ll 3081 3164. el 
ly d eg DT, 9269 2240 2153 2144 Zeie 2752 1881. sa 2816 Ja p 4 3527 3509 ass. 
Ht giae Ë 3407 3460 3455 3455 3458 3.52 Si 2S9 2553 gms PIS Pos ans as p : 
iurgia 375 9993 2400 9578 2701 3834 2209 Sama 2085 3803 rogo 209 2786 ene TI Mr27 Apg 
Nis we E "on "oa 3597 359 1 345 “Rome 2490 3501 agi 3198 3302 3932 227% 3014 “3092 ` 
as" 2 3691 3590 "03.378 oga S518 3537 aas 3:59 3993 Zaza aana 
ti e S38 St 3590 8595 "ai M04 äma vw 0052 03 oe 7270 
engl oer 1982 ai dii 2203 768 1882 - 75 "Ha äm o d 
legs Di *1 5 0-9 : 193-9 : š + p š 
= bi s9 2T 202 210 297 298 p Es Mul SE 669 G74 ge $9 58 74 
ww De eg 1780 1803 2028 2153 2278 2,0. 219 aa “go? 3100 3162 3 703 744 on, : 
al jy) 160 153 146 13 4 224 23 125 3)59 82 899 
Bp e 109 $8 134 ISl 2529 2655 273 l gei 255 3073 3183 3333 ' 
ii d 128 130 Pali 2909 -303:5 3160 270 2998 307 ped 
we 170 N69 2129 2199 3271 2343 2418 2190 : 2 1895 144 15:9 3288 341-0 3531 SCH 
BE 1829 1855 1963 2108 2271 2:7 ST 1993 2565 2649 muy o 189 170 191 193 
Wi pal ei wi 680 648 G35 een os Sg 2902 aas 295 3972 9009 song 
ge Om mm 2303 2389 2356 2291 2242 gor. 508 mes szy. 209 2804 23g: 3106 3187 weg 
d Epp 323 Aë 306 999 "ge 238:4 22 577. 572 e 3 2976 alto i 
ua gb nt 2 259 .984 97g - : 231-4 : 2388 9475 ps Sch 577 "sag we Smp ~ 
F a 2 237 T " Thr d e ji 61 
ug (Co 3003 Tul Tes zawa D18 D23.. A — T2 273 977 283 TH ‘on 33 3133 
n H x D a . 
Wa gn 08 1905 2007 2241 Su 220 1211 1884 1298 jigs 7^2 FG Fle pa x 
ge geg 1005 1009 101- 1 3678 2717 5 1158- 111-8 107 Mr? Mr 17 y 
gi l0L1 1011 1005 998 954 ZBOR 281-7 9749 St 9 1018 10234 1019 tos, 4 
HH MEE 3153 2279 2405 3530 2057 2759 975 wu og ei 26 3908 ae vi 1024 1043 
Bl 4$ 470 462 454 446 438 49] 2907 3081 3154 3277 3397 3513 805 e ai 
» H a 1 
Ii B|; 1806 2092 oui 2978 Sana 2003 2644 1885 or) 3797 mo) JS rm F2 oer M 
PAMI 127 1300 1312 1920 1327 1330 tos 2002 s& 2553 mol xui JILI 311 xol sug alio 
än e oss ‘gre UCL 1991 2097 3297 zuo LIS 1907 1294 1282 1209 jae MEL 3364 109 
1 BM ma ea FRI UE AD EE ta re een Sri Ue ahs 
GE 2178 2327 vive n 1493 1497 1886 150 1527 153215% jocum 
140 1599 157. EAS Zë 6:6 2394 2105 350 1924 1500 1468 1430 2 S 
Git op nul 2597 roa 1606 1017 1099 los] 1505 2649 284 2993 3174 au gi "pi 1345 
Ma zs '7 2708 2808 290" e 4 1698 1698 1691 191: 4 35 
maaa ce A mo wa mea ra D PHEA IND aon awa dost mee W03 MS Um 
d 852 2495 X 73 710 707 704 208 m 
J Éq 3M 2 2491 257°5 2661 2729 e v 8 711 7:4 
e pes DI 2330 228 2931 3308 LOOT 2883 22-3001 3120 3197 3276 3355 5 
n D 1820 1850 1859 1872 pp Mss 200-6 2782 2960 3133 3987 :3301 gari Sei 323 
i ` 4 4 A ; 5 1917 H : a ; '9 3933 
924 wei “iS 3958 MTI 2598. a726 2850 2076 3103 lii 19354 1929 1093 1913 1901 
9l'8 914 906 898 e A 3225 3352 3177 00 125 rl 
J lie N8 N18 Nag : SI 893 875 806 81:86 850 SFU 80` 850 
l 142'3 14 D8 D18 D 98 Ja7.Jal7 Ja 27 
die sig, 119'0 1536 158:9- 183: = a7 Jal? Ja27 F6 F16 F26 Mr.7 Mrl7 M 
i Se 2184 Mos 2071 3124 ee M 1888 A i: m Leva 1860 INA 1873 1859 1825 my 
ail d 158-9 18 79. 2101 2193 3141 din H 4 3225 3100 3176 3281 
| T4 11198210 ' 2161 2179 2195 221-0 2221 2930 3937 2340 294 
ndi (90 1084. 1004 Toss Ieee ER 2087. 2201 2820 2439 2560 2692 9805 2926 3047 3170 3504 
D HE = 2 1056 1050. 1043 1035 1027 1018 1011 1004 997 995 992 959 
+ Í 17 N 7 . 
THF ugo PT 3 D7 D17 D2 Ja J 5 
: E E à af Jal6 Ja90 FS FIS F235 Mr7 Mr17 
` d Ñ Bs 2n 194-6 ee aoe re EE 1889 ate m 320 3287 3303 34/0 3514 3589 Mr a Ap. s 
m gs 'Ü 339. 1 2197 236: 2 2874 3008 3092 3067 2994 2987 307-1 321: 
D up 2398 2199 il 28v3 opp 2188 BIO 3133 3453 3473 HPL 3509 3593 Se 2516 P 
L "up 1262 2705 3897 2048 3065 3180 3297 3104 3513 Ie 103 183 245 978 
d We Ve I20"1 1203 1190 1195 1191 1184 1177: 169 1161 1163 1144 1139 1135 1199 
Mg 1999 161 š ' š * 
1860 199.7 peel 173°7 1794 1852 1890 1908 1963 2014 2086 2116 2159 2101 2239 2258 2991 
Mig S92 asg 2160 2833 2507 2872 2812 9901 2910 2841 2799 2874 3003 3068 3346 3533 
lig 2786 199.9 2079 ?504 2618 2840 2003 2688 2710 2732 2755 2777 2798 9817 3897 252 
p, Bes lge 2084 2158 2985 2410 2537 2663 2789 2913 3041 3167 3292 34L7 3572 — og 
is a 1934 1338 1337 1886 1334 1327 1320 1314 1308 1998 1290 1283 1976 1970 
Du, N 3 
Mi 2801 ah N38 Ds pis DI  . Ja7 Jal? aX FO F16 FS Weg Mri Mr98 Ap7 
br ps 1956 2127 2945 3013 3093 3165 1891 3230 3313 39898 3400 3572 08` 75 145 217 984 
Ha gn frs 327 2301 2467 2616 2794 o 9753 9099 2641 2681 2795 9051 3126 3310 3409 R3 
Rid. fa 2329 284-4 2862 2893 2904 2926 2049 3972 2995 ZOLA 30t3 3007 3090 3113 313:5 
, Meg Jaso 2818 2251 221-1 3309 9944 9305 2834 2476 9975 2079 2790 2903 3018 313:5 
“Ly 9 1459 1465 1466 1467. M67 1463 1459 1456 1147. 1439 1432 1424 141:6. MOS 


TABLE V- B.—GEOOR 


* Pr . 
C Se Hasta, Chit, 8 


j 
| 


| 


Vag 1865 200-0 2193 39937 9400 2533 2007 38070 9993 30687 3200 3333 
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vati, Visa, Anur.Jyesb, Mula, P, Ash, U. Ash, Srav. Dan, Stab. P. Bhad. U. Bhad, Revati, 
3467 3000. 


TABLE 'V-B.—GEOCENTRIC PLACES OF. PLANETS 


420 
— GE ‘Mercary, Jupiter, Venus and Rëss 3 
Day of I.S.Y. 0 10 20 30 40 50 60 70 80 : * Venus a Š Y oto, NW 
Eng: date .. Ap12 AN 98 My 2 My 13 My 2 90 100 110 129 13 en 
g: date ... Ap p22 My 2 My y 22 JelJell Je2 ; 0 8 
3891 Mars ... 371: 992° 459 mi 594 gea 729 "Ges 2 D nn dn An 194 WÉI? 
Mero, .. 147 274 325 283 221 gen 372 530 710 897 loga 54 Ug jh Avy, W 
Jap: .« 8147 3167 8185 "8203 32L7 2229 3239 3916 3248 32 2 1257 1499 1194 1940) 39 
Ven. .. $199 3318 3456 3558 77 196 317 438 ssa oi iii 3237 3220 llt wi Dei 
Bab... 1405 1401-1907 1395 1997 1899 1400 107 1425 1331 rags Ze 1040 lies Bor gui a 
a "0 3 
Eng. date .. Ap 11 Ap21 Myl My 11 My21 My 81 Jo M65 uo M Hh 
1502 Mure .. 2629 2090 2741 2784 2929 2869 2001 2994 ES dors 220 —90 ang WEE: 
Moro. .. “181 108 87° 48 163305 “484 '671 860 1037 1190 2908 2873 sud Inn: n 
Jupe ..- 9477 3450 3473 3490 3517 3527: 3555'3572 3585 3597 Ge 1924 1870 13e 2847 ma 
Mes ... 446 55:2 C093 7754 `82'8 893 940 “944 919 857 801 „EL 1:3 LI 12090 1283 ay 
at, — 1641 1585 1680 1524 1573 1523 1522 1527 15$3 1537 1540 1152 HE E ei 
š * 1575 | S 993 
K sg. 580 ms 194 
1893 Mars .. 470° 53:3 599 663 727 791 ‘855 920 983 104 A s Lvl 
° Mero... 39100 84468 3582 ` 79° 254' 440 631^ 814 985 ne Nos 117'3 1237 1302 A 
Jup. .. 102 126 150° 174 197 211- 254 266 286 306 ase 125 1093 1095 1995 usg | 
Ven. .. 3546 T'I- IVO 313) 40 568 685. £07 929 1051 1175 ine 353 gos 199 Ing Hn 
Sat. .. 1674 1667 1660 1654 1651 108 1655 1647 1659 1652 1660 1098 1675 157 1654 m m 
: SOS 1088 ven, 1894 A 
Eng. date .. Ap12 Ap22 My 2 My12 My 22 Jol Zen Jo 21 JILI 7 707 img 
1894 Mars ... 2867 2937 3004 3074 3143 3209 3274 3399 3399 Aaen sie "eel Au 10 Au 20 mt m 
Mero... 3828 3458 ` 27 “21:1 “402 590 768 910 1000 oa p21 192 02 38 ey 3 59, 
Jap. „e 977 898 420 444 467 491 515 538 561 584 coy ger 399 11260 1993 j/* 
Ven. .. 3143 3230 3828 3193 3590 Ei 164 277 392 513 030 ai SER 900 gg Wäi 
, Sat. .. 1804 1796 1788 1781 1776 1771 1766 1766 1767 1707 1772 1777 1593 194 um ei 
J ; . Z 1801 1810 
` Eng. date .. Ap12 Ap 29 My 2 My12 My 22'Je 1 Zeil Je21 Di Jlil D: v 
1895 Mars .. 617 678 737 798 859 aa 82 1044 1105 1169 1229 ML FCK Au 20 Au 3 
` Mero... 3104 8555 173° 360 540 653 798 as 758 713 793 grz 1077 MO 184 I7 
Jop: .. 658 674 692 711 731 "ei 775 797 821 Sit 866 sro gra az 180 160 
Ven. .. S13 431 553 667 784 893 1608 Urs 1221 1821 1414 1496 1563 1002 5t YA 
Sat. — “1930 1022 1914 1906 1900 1894 1897 1585 1884 1881 1894 1887 1890 1899 1907 lui dn 
e d Ai D H D e t5 
Eng. date .. Ap 11 Ap 31 My 1 My 11 My 21 My 81 Je 10 Je 20 Je 30 Jl10 Jl 20 JI 30 | o 
1896 Mars .. 3060 813592118235 aal 3486 3509 3092 O1. 122 187 254 317 uo AD 88 
Mere. .. 3557 -132 ‘814 '473 ms ou 575 ‘623 571 696 ASG 1036 1219 1402 1500 7 D 
Jup. .. 95 9AL eu 983.998 10156 1033:105:4 1074 1095 1117 1139 1162 118% 1207 lu 
Yen. =. 3804 3196 09 184 254 377 498 622 7464 NUS 989 1112 1234 188 ll 102 In; 
, Sat. .» 3059 30/4 2096 2029 2023 2015 2007 2004 2000 1996 1997 1998 2000 2005 2013 213 wë 
1827 “Mars... 778. 830 584 gen 997 1053 112 1172 1230 1293 1954 1416 1479 1842 1606 1672 mm. 
Mero... | 88 253 382:-4*5 398 335 565; 477 038  SLS 1000 1181 1356'1507 1613 1039 164 [JST 
Jap. .. 1268 1265 19066 1267 1274 128 1294 1908 1324 1841 1301 1381 1402 1423 Ltd 1487 werde | 
Ven. .. 258221 154 106 88 107 -158 229 313 407 508 614 720 833 ga 108 15 MENI. 
Bat. iu SITl 216% 2157 2149 2141 2198 2176 2121 2115 2170 3109 2108 2108 202 a 2123 SL TOR. 
Eng. date .. Ap12 Ap22 My 2 My 12 My 22 JàlJe11 Je 2l JUL Jl1l J121JI 31 Au 10 Au 20 Av 30 89 TR is 
1898 Mars ... 8238 3306 3894 3470 3545 ` 21 96 109 ai 312 381 vn 517 582 a 705 MHH 
Mero. .. 167 291 217: 1&7 155 "258. 409 bei 773 :357 1136 1298 1423 1470 197 183 18i fy 
Jop. .. 1601 1590 1552 1578 1569 1569 1570 1577 1591 1596 1609 1025 1653 1001 1681 1 mi x 
^'^ Ven. — 5 Sei ai 502 ei 747: 808 997 1105 123 13F0 1450 1570 1093 1733 Ga mmm > 
Sat. .. 2287 2281 2275 226-9 2:01 2353 22406 2239 2282 2226 2228 2220 2218 2230 2 "As à 
1k09. Mars... 969 1004 1047 1095 1148 1196:1252 1906 1966 1424 1483 1556 1008 1871 1109 EE 
Merc... 4l 3566 3556 40 186 358 ps 738 916 1036 1208 1292 1208 og 1924 a P 
° Sup: — 1912-1919 1017 1003 “1891 1881 1874 1870 1870 1872 1877 1866 1999 179 1208 "PE 
' ` Ven. i. 3203 88r4 3443 3502 ei 202° 822 444 560 gë 809 ` 928 1057 sg Si e a 
Sat. .. 2401 2397 2898 92887 2380 2878 2365 2358 2351 338 2838 2394 2390 MI ]' 
s A 
š 744 2808 däm. 
1900 Mars .. 8406 3485 3560 37 113 186 +259 332 405 475 542 a SE Jos; 1228 x ü 
Mero. — 8362 3126 3561 180 816 .507 694 .868 1012 1108 1103 1029 ug 9184 2198 LE 
Jop. .. 2279 2272 3203 2251 2238 2274 9211 2199 3190 3193 2177 1179 "j^ aro 894 d: Un 
Ven. .. 447 :551 651 743° 825 85 922 925 886 823 767 7 a 2452 2441 289 M p 
Sat. ..' 2611 2508 2506 2503 2407 2191 2484 2177 2469 2442 2455 244 a — j 
á i E in y 
* a 1751 1812 E. 
1901 Mars... 1918 1229 1258 1284 1321 1363 1411 14*1 1515 1571 1680 ae Dd 1175 m N. 23 
Mero... 3346 3505 — 86 274 481 648 798, 906 O25 ën SZI eg am 2499 wei hn 8 
Jup: .. S60'0 '20U3 2004 2001 259:5 3588 2574" 2562 2549 2535 2527 Long 1423 1859 sen E ES 
' Yen. .. 3553 "gp 200 323 442 509 609 818 935 1057 IYS Zeg 2559 z d s 
Sat.: ..' 2622 2621 2621 2620 2514 2608 2603 2594 2586 2579 257 g1 An dl 4 6 
— Ë : wis J199 Au 1 Au 11 Ares 9049 ir 
Eng. date ... Ap18 Ap 23 My 8 My 13 My 23 Je2 Je J2 Je 22  J12 dl 12 7 754 820 31:5 jiri ir 
1902 Mars... 3566 40 117 190 264 337 409 479 549 617 WA weg 1130 hen 9856 —88 
` Mero... 84600 . 46 (235 ' 417 579° 702 742 mé 632 089 7177 gs93 2879 Zog Di Eu 
^ Jap, ... 289A -2014 2075 2005 2041 2042 2042 2037 2030 220 755 y3 873 d 3069 E 
Van. ... 3190 3226 3330 3490 3539 EI 104 `283 396 518 20:8 2086 3079 7^. d 
Sat. .. 2730 2781 2733 2733 2791 2727 2723 2715 2707 2700 257 ^ai, Brig rib. Än: 
e i ; rit, Robe 7 800 3 
Mesh, Vrish, Mith. Kat. Sim. Kan. Tul Vrach. Dhan. Mak. Kum. Min. Asvn. Bhar. y "n 667 16 
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TABLE vm. 
SEOCENTR Ig ELAGKS- op 
` OF PLANETS 


ES ) i 099 ; Merc tl š ; 491 
Re 1 p. 19 A.D. 1999—cont. . 1999 4 
“Ay ur Ka 16178. e ^ M i Jupiter, A.D; 1656— 
5 K yA A gio 220 230 240 259 260 M ‘A.D. 1999, 
AP , fta y ots ; 0 ^ 
9 18 N28 D8 Dig wy 280 290 
AT MET ns N igi: e one D 28 300 31 
| 9 1749 181°3 187-5 ios " P : ; 0 3 — 
wi ut wi 1087 32206 2420 3542 1597 "to 189229 78 17 qa nip. 20 330 340 350 aen 
8 Wa Of A 1933, iri 3145 3152 3169 3174 5 -9485 o,42.93187 991. l6. pa Mr 7 3 à l 
T HS giz 2287 2413 2588 2905 gmo 1220772259: 207 maa S209 2070 Nga, WELT En Ap g 
: G SC E 1568 1561 1509 1677 1585 1688 1693 ms 3039 3193, 208. a1 3314" sae Ura EE ei 
ly: 1 , 1 EG NC '5 1593 vw PABS 3407 » "39 3303 3387 e 
Kb N.17 N27 D 2 1591 ' 159. 9827, A š 83t+1 
ia "| ap 03 dr 31351 2191 325-3 pA um 1893235 3 — 1589 1582 1679 1543 1564 KK 
; t ° 9933 2900 2429 241°8 234 8449 ane 12 F5 — 
zb 851-3 $508 3506 sure 2323 . "2100 3909 me 49: 5 I8 F 25 Mr? Mr 7° r A 
TED 4 95 "6 -6 "f 31:3 8.9701 287.7 ` a06: 172 237° Mr27 Ap 6 
| 1g) Bel GI jo 1627 174 eed 1988 3112 9959 : 9520 3581 35:14 ai 9080 2931 3397 3209 808 o 
HE Ry ise Soro Wo to kwa ke dno «BER Bea ay OIM ILE 
E à t Duo KN Wre' rom: "S ` 3106 ` 325-3 3 ‘ X 
* — J ; : 1'i 704 ha 9906 317:9 
iepen jus 151 DO MS NUT kita Saga mie. moe TOV 1603 1666 1078 
Mg vlt E, ego 2201 2204 2306 2163 221-7 2387 2278 2348 ia f 
| d ` '8 - 305 ° . : 24» : : 2414 ' 9499 | zz. 
dä ui L3 uy VI VET Sa SCH , 260° “aye: 297 M7 aij; sioa 229-200 2769 moo 
"ug 2B 1766 1779 1789 1799 18L0 1817 1824 182 3014 839 gii HE IE T 328 Ze "Me 
81 1 * Bees N 18 N 28 KN Si ms i s 1834. 1836 1:37 1834 peu He 298 2 303'9 peas 
` nu "a Sors 3574 3585 ` 08 ` a8 pos 57 Ja 17. eer Fin: 878 1821 ]-]4 1808 
M gli YA an 2076 2011 9033 2141 2938 aago 1895 1.105 47 ies F8. F16 F26 Mr g Mr 18^ Ar j 
| m dai “a4 719 712 701 G88 Gro "T 2693 Sens 3004: MV 301.354 4L1^ aen Mrs Ap? 
EIS n 18:8 1973 2099 2223 9551 9477 2603 059 oa es a 3083. 3169. 3076 3084 su SN 
gg 1882 1893 1904 19F5 1923 193 1: 1955 2004 aas dep 360" add geg ee ei 
E : se ZER Mia MIR Š 1950 1054 1952 ioe V8' 18 
` du TM Sch 2079 2 SDs ns Ja 7.Ja 17 J 1054 1952 1951 1950 1914 wl 1953 
1877 194: s: `9 2147 291° wr d Ja a 27' : 4 ee 
189 1561 1803 1951 2089 2253 9434 dus 1896 nn 2429, 2500 ira A Mie * 7 Mr 17 Mr 27 Ap 6 
Jt wt H 1085 105'2 1005 105°6 10x8 1046 1037 is 3006 2999 3009. 2998. 9995. i 3809 2915 3050 
NE e 1765 180 1978 2091 2204 SCH Ai mi 974 9G3 954 ol oo HE7 
si ñ He Ú " 7 201: Š s ja; 143 prs . ; d 5 
got es 2018 2026 2037 . Bug 9053 3058 E Ea — 2921 3053 ae ar 
Wig O98 NT NU N27 D7 Dar pa Ja 6 Ja 16 J 8 2063 2059 2054 
D Gei 660 .652 629 602 pe : i 216 Ja 26° F 5. F 15 Fa : —— 
$ i759 1890 2049 2259 2392 250.0 aoa 1897. 517. 506 511. seg ve Léi "e ay Meat Ape 
I9] 1824 13898 1851 1360 1567 1871 137 281:5 287-9. 2790 | 2735 277-8 989- O07 ma 762 
P Su - ^l 1371 . 1369 ` 136- A Gti 176 2893 80:8'3227 3410 : 
Sg 2233 2345 2436 2590 2712 2839 2957 pera 1353 1842 1329 1808 1303 1260-1379 = 
2199 2071 2082 2094 2106 211-7 2128 2139 2149 xcd En 3408 3512 Il 100 175 231 258 
mEL a | š 2171 2174 2176 9180 2179 2178 2174 
184 HTT M06 2074 2144 2216 2987 2300 cage : . ; 4 
60 2492 1898 2507.2579 2056 3732 2808 2885 2963 Set sio weg ` 


[133 18/6 2055 218; i : - 

de ai Ch Gin ei BE 1 2633 2697 ` 2649 2578 2093 2007 93537 3008 3189 3373 354 

da 107 1702 1916 10:9 15:2 1054 1084 1670 1074 1675 leT3 1666 1657 1647 1634 16: e 183 
ban 318 3192 292 G'G 3270 2417 . . 2544 2670 2796.2921 3017 3173 8299 3423 3547 WS 
2219 2230 32211 3251 2260 2208 2277 2231 2285 2988 2988 3297 2254 


wn 02% wes Nig Nag ` ; 
et: 38 D8 Dis D28 J 16 F 26 Mrl8 Mr 28 
Em y à : 27 Jal7 ba F6 F 16 : : 
| aga 2096 1000 1075 1078 1069 1899 1053.1009. 972 Zi LR Ka "B0 500 ae AR 


(BN mei $154 231- 
Han jaa 1833 jai 1215 2521 2509 2423 ` 2415 3197 2030 3708 3970 3193 ii 
855 215 iu noes 1874 1893 19L0 1927 ` 1942 195°3 1904 1970 1975 1976 1973 1908 1968 1958 
[9:207 2978 3290 2:59 2216 2185 2190  , — 2259 3300 3X4 2477 2577 3693 2798 3908 3024 sizo 
1 02 2313 9324 2336 2347 2357 2307 2377 3383 2389 2398 2397 2399 93100. 
m 342 231: ` ze : mad ie 
i 2118 NH n 285-9 2198 2507 2583 1900 2659 2737 98:4 2591 3970 3048 3128 3:03 3285 3365 
Iw 955 2087 dogg 2.03 2393 2251 2304 `. 2430 258'8 | 2761 2989 3113 3274 3104 3470 3497 3367 
du 3/2 2168 sai 2112 2198 2155 2176 2195 2213 2231 2246 2250 9900 227-7 2981 2283 2992 
7 29? 997-5 IM» 2419 2646 3070 2797 . . 2931 30$5.8100.3289. 41 3531. 47. 166 981 392 
© 2898 2410 2422 2494 ` 2146 2150 2466 2177 2455 2493 2501 2504 2305 2512 


1158 120°8 jor, ‘ F os E 3 z i 
ng "9 1256 1999 1336 1967 i391 1.1405 141:1 1897 1973 1340 1304 1266 1935 1215 121-3 
E 2161 2100 2195 2283 238:3 190 2550 .272:7 92900 3006 "3202 ,3281 3277 3198 3188 3273 

ling Tes 238'4 2355 2379 2101 2424 ` . 24456 2468 2499 2509 2529 25457 2563 2577 2588 2390 
DM MM 1741 187:1 1998 2115 2937 |... 285:0.249:8 261'1- 2737 , 2B6'2 3988 . S11'2 , 323:0 3902 3198 
248°7 249-7 $508 9520 2582 : 9543 2554 2565 2577 2536 2595 2604 2609 2614 2020 


XS SSSERC 


i| 2289 93 - s - . “ n š . 
nisi Aen lase 2437 2511 2588 2664 3740 1902. 2819 2800 2077 9055 3133 3913 3221 3970 346 ` 3523 
52 1954 à 8 200: j bese’ 3 3097 3106 3010 3002 3071 3200 3305 

me 2093 2180 2349 2517 2693 2559 300 68.979] 2814 9830 985:5 287-4 9893 


FE. 


e 256:9 2589 VW 
e 299. 200-9, 2630 92053 2075 . 2699 2091 2754 .37 5 3855 287 
rw "T 2805 2908 2098 . . 3050 3097 3108 3078. 3010 2960 2055 3970 S015 3089 
dän p 2570 3596 2591 A007 2005 sore IBI) 383 2062077 2087 2006 NOI WLS N1 127 
lies 1476 js 1522 16ra 1909 1664 1087 IL N29 1783 JT Mos w73 lea 105 
SEET 
3105 2291 2356 2384 2608 ` 395 MO 9766 UI 2788 9728 2810 SSL8 2827 me 


9089 2697 2707 2719 2750 


` Phal. 
1 Hasta, Ohit, Svati. Visa, Anur. Jyesh. 


š Mule, P. Ash, U. Ash. Šrav. Dan, Saiob. P. Bhad, U. Bhad. — Hevati, 
Mj e U*3 18627 2000 2133 2207 3400 3593 2607 


2800 2033 3007 8200 3333 8167 3000 


LI 
i] E 
. 
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499. | TABLE V-B.—GEOCENTRIC PLACES op PLANETS 


Geocentrio Places of Mars, Mercury, Jupiter, Venus and Saturn for š 
pr š every ten 


e Venus ` y 0; 
Dey of ar, O 10 20 30 40 50 60 70 80 go ELEC 
ç 0 Ü 


Eng. dato .. Ap13 Ap 23 My3 My13 My93 Je2 Je12 Je 2 
n 1908 Mars ... 1580 1558 1546 1551 1502 1587 1619 | 1658 — us SH Aul e 
] Mero... 09 192 356 487 547 ai Aë 471 582 730 pia 1957 19U6 lpr Aum 8 

| t. Jap, — 8185 3205 3225 3344 3259 3273 8:84 3292 3296 3259 3206 1098 1289 4459 1 
Fons m SUS Atu OST 674 TOL 905 1013-1121 1223 1821 ayo 9210 3232 3271 ln: 
Set . 2888 2841 2845 2848 2847 2844 2842 2336 2830 2824 281-6 redd 1555 1582 2258 ad 


Eng. dato .. Ap 12 Ap22 My2 My12 My922 Jol Jell Joi Jl 
1904 Mars .. J17 190 303 396 107 478 ‘ses ors ess ‘rat Dë At Au 10 Ano 4 
Juro" a gal sif) AT 259 204 3851 oa 689 oe 1059 1552 ,919 lore ARM gy 
Jup. -. 3104 3198 35L1 3534 3555 3577 3597 L4 29 wa Tei 1240 1100 Iss 128 ngo 5 
Ven. .. 3370 3493 L4 188 300 393 500 OS 700 sri 99s ute 62 es 1906 jp. lis; 
Sat, .. 2046 2053 2059 3001 2003 2965 2085 2950 2055 2950 2915 993-4 Heri 1363 lasy vi 4 UH 
' ° . ` EN 2919 2914 Dia n he 

(RS 

d 


1905 Mars’... 211°3 2095 2009 20298 2004 1993 1972 1978 1991 — 20g 
Mer. .. 146 151 79 61 148 289 461 647 836 1019 n m 2141 2192 2950 
Jap. — 187 160 184 203 233 257 230 302 324 342 ‘ggg Il 1391 1367 
Veni SMS 103 lis’ T8 61 Os 150 ei aa we oo Zi: 304 as WA 
Sat. .. 8056 3003 3070 3078 ag 3083 3095 3032 3079 3076 3070 304° 3056 aa Qd 
; "8 3040 ap: 

Eng. date ... Apl3 Ap 23 My3 My13 My 23 Je2 Je12 Je 22 JI 2 p 

1906 “Mars .. 3266 336 404 475 542 GLO 678 745 BIO Sr t 1007 pL Aen ew aw 
ger... 3008 3109 3583 63 938 418 608. 795 999 1118 1209 ls, 10734 1137 1900 Bos vil 
Jup. .. 416 438 45) 432 505 529 552 575 599 622 Gus ong 193 IO 1190 pgs Big 
Yen. — 144 267 390 503 634 754 874 992 111-0 1238 1915 1909 1575 103 D oe WR 
Sai. — SIGG 3175 3184 3193 3198 3203 3208 3207 9206 320-6 3200 sive 1517 SCHERER, 

` ` ` "8 3165 a5 al 
à 


1907 Mara .. 2522 2563 2603 2033 2055 2008 2671 2690 2644 20:5 2:99 9578 ou. 
Mero. .. 83277 3148 09 191 379 569 747 902 1011 1032 907 zana p të, 2601 263-9 3 
Jap .. 897 712 728 747 767 788 810 882 S56 879 901 925 pas LE? 1273 wéi 
Ven, ... 8306 3526 3147 3507 $6 207 328 450 570 62 82 991 1057 Zi 99 100 im N|: 
Hai .. 8277 3288 3299 3309 3316 3392 3029 3331 3333 3335 3331 3323 aza Ai uo MES 1H7 R 


Eng. date .. Ap 12 Ap 22 My2 My12 My22 Jel Jell Je21 Jil Du Da Jl 

1908 Mars .. Ai 477 553 609 676 741 806 871 935 994 i063 1191 195 EC rr 1883 4 

|. Mero... 8896 3563 149 an 522 635 805 851 798 751 785 901 1057 Gs GI 1803 yr 
Jup. — 995 1001 1010 1020 1034 1049 1068 1098 1107, 1128 1150 1173 1194 1219 129 mp 
Fen, c. 450 55:6 669 740 813 877 894 808 851 787. 737 727 758 aa ei ord mal 
Bat. — 3389 3401 3413 3425 3194 3442 3452 8157 8162 3166 2104 3443 3469 3450 3460 zwa Mi 


1909 Mars .. 2782 2849 2912 2976 3039 3098 3155 3266 3202 8307 3347 3375 3393 3397 3399 3367 HAN 
Moro. .. 3522 112 204 464 598 658 623 556. 580 613 810 1012 1195 1977 1550 1700 185 N 

. Jop. ....1314 1809 1309 1808 131°3 1821 1332 Lëtz 1860 1378 1394 141-4 1434 1435 1476 1498 180 M 
Ven. .. 3557 88 205 328 451 674 697 818 940 1062 1186 1305 1428 1548 1667 1787 mp 

` Sat. .. 38306 3519 3532 3544 3555 3566 3376 3283 359-0 3397 3598 op Ol 3597 3593 3598 3580 i 
Eng. date .. Ap13 Ap 23 My3 My13 My2% Je2 Je12 Je22 J12 JL12 JI22 Au Aull Au2l Au8l S10 89 
1010 Mars .. 560 620 684 744 805 87:0 933 994 1057 1120 118 1246 1309 1373 1438 1499 HH 
Mero. .. 69 240 gei 460 443 370 876 409 607 791 976 1159 1339 1497 1617 1004 un 
Jup. ... 1648 1687 1625 1616 16L1 1610 1611 161-3 1623 1634 1046 1661 1671 1697 1716 1737 H 
Ven. ` 3136 3229 3891 3438 3545 653 172 239 404 524 646 

Sat. .. — 24 87 50 63 75 87 99 108 117 126 130 


SEs HE 


SEE 


28) 15 
dp 
i Gë 18 
759 879 1000 1122 195i Dei 

134 139 188 138 134 1H YA ls 


159 215 272 
1285 1492 1489 1470 1804 


1911 Mars ... 2986 3060 83134 8260 32372 3353 3427 3496 3565 
1926 1035 1549 1963 1080 


165 260 261 192 170 251 395 556 750 


Merc. s.. 
Jup. ... 1988 1976 1970 1949 1938 1928 1919 1914 1914 ; s s18 157 GE 
Ven. |. 824 444 663 678 795 909 ue 1123 1229 1485 1553 ma 104 Bo S qoo 
Sat, .. 144 149 170 184 188 2L0 233 294 245 "270  ?T6 WS. B sr 
Au 20 Au 30 s AIN q 
Eng. date ... Ap 12 Ap 23 My2 My12 My22 Jel Jall Je2l Jil JISL An 10 Avr, 1607 1023 08 des 02 
1912 Mars "` "Za" 769 575 883 Bel 1000 1060 1120 1183 . 1308 1 n ICE HT En x 
Mero... 80 17 8575 40 169 338 Sei 7IL 68v9 Léi gor 2924 2893 943 isi Hs yo 
Jup. .. 2324 2310 2306 2299 2936 2278 2259 2:348 2237 2229 agg 1869 1492 un E A pe 
Ven. ... "2978 3498 21 148 275 378 ll 633 755 SIS Cari 46 4 u A 
Sat. ... 268 281 294 304 320 334 348 350 373 40 . m si 
e 383 466 50 9 1372 | Wu We 
1913 Mara ... 3170 3246 3376 3398 3177 asi 27 99 172 1523 1034 1088 1209 a e ln nga 
` ^ Mero... 3390 3432 3553 114° 294 484 674 Së 1006 1075 Let 1567 2564 eg) D 
Jup. ... 2640 2046 2648 2647 2044 263:6 2626 261-4 2601 gra 780 843 Ze 
Ven, .. 195 142 83- 49 41 81 148 221 3i 834 544 Si "ig 
Bat. ... 894 407 420 433 446 45:9 473 486 499 pasl aasi S1 ES TN 
: Anal Aull Au l 168 H del a 
. date ... Ap 13 Ap 23 My3 My 13 My23 Je2 Je12 Je22; JI2 1 a 1556 1021 log Jl ; 391 
1914 Mara. 886 031 979 3082 1085 1138 1195 1353 | 1312 x 1» 33 1008 1168 Dis et Sol a 
` Mere — 3335 8488 64 953 443 627 787' 901; 957 2949 9088 * 180-0 mi ai T E 
Jup. .. 2998 3954 29807. 297-7 298.0 2990 2992 2:86 (2951 350 (1466 1579 w 1 0 Lo t 
` Vem. .. 151 273 398 51:9 640 760 879 998 1114 1850 (an 676 S d 
` Sat. .. 523 585 547 558 571 684 598 6114/4625 noni. Mig Ardh. EOS UR D 
i | ; Krit, Rohi. 77 es 
Mesh, Vrsh, Mith. Kat, Sim, Kan. Tul. Vrsoh. Dhan. Mak, Kum. Min. Asv * 400 533. 667 | a 
80 60 90 120 150 180 210 240 .270 400 , 830 360 1 do 1 2 
° + 
sitt. "CET e , ` 
s Roin ae) 
= ° a ER * ER 295 5 " 
i ` CC-0, Jangamwadi Mtl Collection. Digitized by eGangotri 
72 ë "n AGE Ry s 


` OF 
—A-D. 1999; Mercury, A PLANETS 
H 1617-A-D. 1999—con H, 1645.4 1 i 
Ty 2 » 999 4 
VW 300 210 220 230 240 250 i Tupiter, A. 23 
Lef a 260 D. 1656 
L 0 30 N 9 N 19 N29 Dg D 270 -A.D 199 
955 2529 2603 2679 2756 DE D 29 280 29 9 
Ta 1999 3107 2281 2450 9 l 3909 1 Ja s D 300 
393 309 1571 1768 1873 gare 2224 904 2087 "A Jaas 910 820 330 
* KSE H6S 187:1 1989 — 2778 ST Mas apy Pr 310 350 ago 
EE 2 3810 2894 s887 8248 we Qui al fra ay MES gene 
au | aa NS NIS Nes Ds 2813 2330 3:96 3307. SCH 2332 9353 2524 Mr?8 4p7 
TATE I BS Be peg AA C. 
H ani 2248 2407 dé zi 93). d 3 d 
eee eee ES BI pn me oe P.E: Co 
aa A S ang 2849 2472 2594 371 v8 855 252- jose PR y 2923 293.9 7 
vil ai S39 CS j 71:6 983. "a 22 asi 1940 jog, F 16 3933 994 
tibi elt a ses 385 2202 2909 2915 aaa ns 3805 ai 286 ee zi m ZS Mris x s 
m. 8 270 A Co Š 7 “S91 g; 2558 o r33 A 
Sr SEKR a 
s TATE: T e, HDI sse TL 19 89.3999 Sout 0 5 $ 3 114 
RIRE S WA igs ia mat Bey 3908 gag meo mn pey sas SP MT a P 
3H dai Wi rn 20 2045 23175 9306 32:9 2400 959.3 317 3390 ge OF Boag vi 20d 
std og OK 2 3017 3021 3026 3035 a ES ars Sg 9854 IS 3540 Se 3032 3050 
an 09 N9 N19 N29 pg a 3033 ae 9809 EHE NS ez ga 1ST seg 
HH ek, wi 1658 1709 1761 1822 D 19 D29 a 3074 ar] 252 aa aes 9870 3548 
Al, 438 2267 9303 2246 sise 123 1949 1 Ja $ Ja; S6: 3099 ay 233 sra sp WA 
E 771 7098 762 753 "s d 221-9 299. 907 200'5 ais Ja 23 + = Iy 227 55 T 
3001 s; 2908 2983 : 72 Fae" Zä 2062 oro. 7 Bis 7 3149 a 
a 2908 2283 3327 2178 olg] oft? 2173 3121 a79 See POS 15:0 
"uhr $189 3134 3138 3138 3 T3 2151 2174 Te Dirt 391 2y HET 393 o 9 Mra Mrs 
141 3148 3156 2218 Sosi S81 era 3162 au SC? 2600 sed 288 
ID 3396 3021 3058 sis w 316:3 317-4 Ep At 5577 ae EH 23 — pe 
sity ine At EE EE 
93 10-8 1099 1095 lo 2109 3359 3 2 Sos 2253 ae 
a 37 2173 2298 24 "9 1095 1091 1034 293 9129 34179 asses : 3271 
Benni 3253 3:22 202 24 i4 E s sva Sec? 3193 2s Ta MB es apy 
2 3202 3257 S272 2924 3934 1091 1086 lers Sp 3141 mos Gi? 
mua NS N — ets 0 317- © Joes 10n 3 ars > Ses 
E A 1701 ihe es — Ds Dis po ” 3279 3z5-9 US A m uM i YA pen — 
š tyi x ` 95° t = E ð $8559 = ~ — IB LS 
wa wl 1897 s Ted TOS 223.3 252 pot 1909 at, MH Ja Fg ? $34 3357 E — 
NEI 1973 1997 139. 1:08 1411 1418 2153 oa 2954 230 ois so Mrs = 
Ut os 3593 — 1999 2152 gare 14d 153 89 — 3:59 "EE NS apy 
EP us 93 3091 3894 3397 9388 2105 29 1897 ees nee mss mis SMS 
Men Ge 1827 SooS 2400 Ssr2 $100 Sija GIS NIS Nis mrs as SSS DET SV 
Maus il 99 099 2322 asra mpg 1910 mer 7 3858 aise Star Gus Sg I 
Hi ore 159 1055 1001 1678 1689 1699 91 £7 104 wei = 1 SES sua 
le se aan 2920 23707  250- 1689 169-9 9821 987-3 9833 oraz ex ce > 
| 3840 3596 3531 ei 2308. 3977 1709 ia 1715 ma, Ges SS? =. 403 sss 
$ 27 3527 3525 3040 3073 2572 i. uOe 103 YA RST ape 
Hie ayo N19 N2 Eco 3529 3533 35:1 ST STO SCH 1850 1857 Se 
EI 1893 1959 sovg ,D9 DI pa aS 3858 Kes 243 207 Sei 
E Dës 216:8 23: 2092 2181 2993 dap Jal8S Jas — CHR TS 
Du 1868 Js 0 2504 0 1911 398 F : — 
1858 1:49 2900 2629 2707 2209 2370 243? oui as, Sec BES Mr 
2 as aire 1509 1928 1946 1863 2688 RO P9 NII S553 Sys 797 rt? Mr3 As 
90 sg SƏ 3993 2492 357 1979 1894 303 ane ECH sss zl US NUS Shs 
EA 69 d. 2617 2143 288 Q3 2013 2015 PER "ees E po ae 
S 66 8 9935 3170 Sis zx SS NIS Me x52 
: 6 67 7 20 $258 Si give io ES 
S9 400 s70 Tl 75 $4 os wi ns ii Ss 
* = xm > I wa 
2102 SHE SL 3554 gone 323 1912 399 347 Š ke: 
gd 4 254: d yi ^, 3 A5 Nri -a 
7 1658 i148 2168 2190 2314 2435 2189 2815 di 333 di Ste ne G1 Ql 
M 936 183 1871 1983 209 9933 3950 9267 Se 3 2:53 S182 SH? sie $1 dea 
N 378 319 21s 209 2913 3037 3154 3508 zez 2359 SHS 3224 ast sans 
sS X18 N 28 305 204 207 ee Ql EL cul "5 nse mns 
224-6 391 2161 Se D18 D 38 Pä ZH AZ ——— 
se 2258 2288 2900 zwe iid 1913 247 Jel] A8 Er rw za Mrs Meis Mz 
235-4 2307 2389 Sart. 2210. 231:0 2416 256 $ 295 2189 or ei nea «r$ pe Apt 
Sa “agg "Ei 2721 —— ins Geet Fasten eee Mis 
as 52 373 “367 361 3079 3901 3305 3412 SC 03 ANCUS wa sss 
"S rg š 51 349 3:8 352 356 Ss o isa SES 
259 2201 29 970 aa ei 1914 s54 SH 7 52 350 359 SE STS es 
2008 2625 ogre 2125 2225 2300 854 SII 154 760 151 T55 73 Tes sss 
807 leso sos 2666 2689 ,2710 9529 2705 2883 3051 3199 3227 SILI sri S907 ses 
$i sag 2053 2179 2303 "2458 2793 2156 SSO 2503 UI Sio 2871 MA Sra Ta 
YA 629 523 "a 52 2683 3807 29035 £050 310 SILO HST S565 Sa 
2159 RAD N39 Don KÉ. M sts 
16879 '9 2300 19 D 29 J ' š 
TM 287- l d a8 Jal8 Ja38 F7 PI Sa 
Mp) 1008 spa aco Mii MEA 4035 MIU oin SS mel ene sek MES MER EE 
294 2913 3926 ogee 1320 2497 2672 284:2 2092 31 S WE sm2 2 C 
wl 3946 2186 gay 2059 2082 2672 Ma 3045 Sl 394 CURE SIYO EL 
di 702 485 2136 2126 2154 003,994, 9048 — SA 
Pla] 695 689 / 931-01 2985 2374 2474 2579 3698 2799 3914 + 
P wl: Hasta, Chit 680 671 ei 656 049 oi 610 639 638 ez p = 
| ts, Chit, Svati, Yi d 2 $ 
My 1733 186-7 aco, Visa. Anur. Jyesh. Mula. P.Ash. U.Ash. Srav. Lan. Satab. P. Bhad. U 3 
Ç 300-0 2138, 226-7 2400 2633 2667 286 a 3007 — 
07 men 3033 3067 8200 3333 MET 200 
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424 TABLE V-B.—GEOCENTRIC PLACES OF Fran 
Geocentric Places of Mars, Mercury, Jupiter, Venus an d Saturn for 
. every tenth a 
Day of LS.Y. © 10 ‘20 an 40 .50 60 70 80 90 100 Venus, ap. 176 eu 
dat Ap13 Ap23 My 3 My18 My23 Jeg J Kee" Mi D 
Eng. date ... P y 3 Ny y e2 Jol2 Je22 ( 
1915 Mars ... 3340 34L9 3196 3578 eg 124 197 27L. Si li T22 Aul Aull aug 189 
Moro... $442 — 26 215 400 669 702 707 737 088 634 783 93.) Dt ve “BAL sy 
' Jup. .. 3222 3244 3264 3284 3300 3816 8828 3337 8344 3308 3449 agit l4 1290 ijj. Se 
Ven. ... 8813 3381 -3452 3574 oi Bt 335 455 576 697 sro gro 3337 3327 gyi lU 
Bat. .. 655 005. 675 685 698 FLL 723 787 750 768 778 789 Si ue ad is 
; 813 824 2 
Eng. dato... Ap12 Ap22 My 2 My12 My22 Jol Joll fen DI Jll 
1916 Mars |. 1108 1183 1166 1207 1219 1297 1916 1405 1455 isto i VI Aulo An20 Augo 
Mero... 9587 ITI 843 487 570 56:0 497 480 576 722 893 107-6 pes 1755 lea, S9 
ane! see 9499 us etd SCH ee als E is ad Bo 96 105 SC "ns 1594 Nis 
en. se ; i y 2" 53 7 ` ; SET 
Sat. .. 791: 799 807 ap 826 827 849 862 575 839 92 Déi $29 SI F mre 
«1 993 904 
Eng. date .. Ap13 Ap33 My 8 My18 My28 Jo2 Jel? Je32 JL2 JILI? Dag 
1917 Mars .. 3504 38581 54 131 205 2381 350 4r3 3498 566 032 A SaN Au21 Augr. 819 
Mero. .. ch — are are 203 ru 202 ico $70 851 1038 1220 1985 1521 1583 ës 
Jup. ... d Së ' 939 r4. 806 386 405 3 1g 
Von. .. 8565 88 2L2 .335 459 581 702 875 O44 1069 1191 1312 va 0 4 23 
Sat. .. 927 982 937 943 954 964 975 977 997 1010 1024 1038 1051 11 m3 1793 
5 1093 
1918 Mars — 1418 1411 14U4 1432 145:8 1490 1528 1572 1021 167-4 780 178- : 
RISO ats ise cre St GS MÓ WD urs img ie ima EU P 
Jup. se 3. 475 R f ' . p ‘7 680 702 722 739 
Ven. ... 3134 3991 339? 3140 3549 63 176 293 411 090 650 765 887 jope 152 Dm 7 
Sate, 1086 106-7 1069 1073 1091 1089 1096 1107 118 1127 1143 1156 ling us n Zi 
1919 Mars .. 60 183 205 279 350 422 494 564 633 698 768 836 89-7) 903 1031 | 
D V e D e Td ` " a š S H x 09:4 
Mero "589 DÉI 709 786 805 828 846 S08 S91 9L4 990 959 eje hus 195 189 
Ven. .. 829 448 566 683 798 910 1022 1126 1296 13L0 1404 1476 1527/1549 1538 ien Li. 
. 1204 1203 1202 1203 1209 1215 1220 1229 1289 1249 1261 1273 198041299 1812 13» 
Bot. .. 3 81:2 1324 
Eng.date .. Ap12 Ap22 My 2 My12 My22 Jel Jall Zeg Jil JIIL JI21 JISI Aul0.Au20Au30 89 
1820 Mars ... 1806-1864 1827 1805 1700 1790 1801-1873 1856 1RYS 1910 1997 2015 9103 93159 2323 
: Mero. — 3327 3435 3590: 168 357 Si 732 885 1013 1084 1013 957 Ya 103 154 Mte 
"4988 1042 1C49 1059 1071 1096 1103 1191 1110 1162 118: 26 1249 1270 1292 
V.P. 77 38892 3508 — 29. 151: 974 396 520 og 76-4 899 1010 1182 185% 1378 1500 104 
Bat. .. 1842 1339 1386 1894 1898 1941 1344 1952 1360 1367 1879 1390 1402 1414 1426, 1489 
`. Ap18 Ap23 My 8 My13 My28 Je2 Jel2 Je2 312 JIL? J122 Aul Anil Au2LAu3l S10 
1991 Saa. 208 280 WW 193 491 560° 628 695 764 829 895 980 1025 109-0 unn 1817 
Mere... 8372 3544 129 81-7 503 671 806 876 855 776 791 893 1053 1212 1999 K3 
Jap. .. 1858 1352 1349 1350 1852 1860 1369 1380 nei ul 1438 1447 1468 1489 1610 1884 
- m 62 108 49 17 82 71 137 21-9 3L1 Aë 514 622 Vë 98; 
X Bat. xi 1472 liv4 1469: 1465 1465 1466 1466 1472 1478 1434 1494 1508 1619 1525 1597 1519 
Y - . 40-4 T : s 4 2313 2327 2959 2387 HII 2480 
mee mee n be op sae mag aea ngg nog EC mat Pye “aes “aes mra daa In? iet 
n .Mere.. fega 1681 1670 1662 1654 1551 1051 1653 1661 1009 1880 169+ 17L. 128 Va zogo A 
. Tap. : "157 279 402 622 ‘644 "on 884 1003 1121 1238 1353 1108 159) 1694 one 1650 
Sat" 61:3 1006 1600 1594 1592 1590 1589 1591 1595 1599 1007 161 ! 
; . S x ze : =. 8 1080 1146 1209 
P 5 499 490 557 624 691 757 822 886 958 101 ^ — 
1928 Mars — 355. SS 876 476 488 an 391 462 604 771 953 1139 1910 1981 
— ‘sons 2028 20L1 1987 1935 1973 1903 1057 1953 1058 1955 1903 1979 1195 
——— 3 e 3576 97° 208 339 461 582 704 '8 107 1 
= 32.7 3336 3456. 3576” 97 2L8 `: ; ° S i3 174 
Bat. " 1744 1737 1790 1732 1718 1714 1710 it 1713 113 1719 172: | n 
: “ni pir grat Da Aulo Aug 4g 
im 22 Jel Jell Je2l 2 S 4 30 
‘Fag. date — Apl3'Ap322 My 9 My ie ogra 2095 3008 3047 3077 3099 3109 3090 HPF 1603 
1924 Mars ... 2691. 27 300 231 195 258: 381 545 " or . 
~ Mero... 1867 PTO 935-7 2348 3336 2313 3310 2298 i : 
Tape s 2889] 2365 2357. 3946 3876 8059) 3910 247 
Ven. .. 451 555 649 731 a SEIS TISSU 
:'. Bat. .. 1871 1868 1855. 1847 1842 1897 1851 I d 
2:135 dei ng 
+ a: 3 My23 Je2 Jel3 Je 22 ] 
Eng. dato ... Ap 18 Ap3s My 8 MX S Tee 819 83 945 Ts 
1925 Mars. Wi a | 06 44 -162° S19 601 688 TS. 
OTC. ong : Š e T S le "i 
BECK ` 
o AN . E Ser 85 1 "o. 3 e GP g H d 
"Yeh. s" less 1987 1979 1972 1965 1958 1952 1919 
buat e. . : 4 8195 3264 3833 9899 
1926 Mars aD 2919. SA Ja, Dot Se 461 651 834 
Mero. se S425 ie SC) 8022 3081 3037 3039 3038 
— iva 3281 Za 3444 3553 68 180 297 
. Yes 2116 2109 3102 2004° 208 2078 2071. 2067 


Mesh. Vrsh. Mitb. Kat. 
30 60 90 120 


Sim. Ken, Tal. Vrsch. Dhan. Mak. 


150 180° 210 240 270 300 90 860 


"Kum. ‘Min, Asvn. Bhar. 
13:3 207 
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a TABLE V-B.—GROCENTR] m 


E '"8 op PLANETS 
E 


Dis, dA d 1999; Moercury, 
n í 


* 1999 
H 6 , 1999—cont. iv 
meu LA 167-2 


Wpiter A 


Bad va N19 N39 D9 Dig pg 9 290 go 


i 0 310 gs 
; 7 1950 1270 192 Jag y; 9 330 340 350 3 

03 .5 1178 1317 12 g : T9 19 a18 Ja ge 60 

T ee YA KA wa 
pe: D z EH 3314 En 3497 256-2 2083 Si 3293 32s = 7 Bee 2383 Pa: zs; BI es 1099 
HE DER HEC C sia E HE ag "000 ang qus Hio Hoa aii ato t ae 

che e š 1 803 795 5 S ASI IT ; 

Denm s Ds "S TM epo, me. Zi 

iq N8 N18 N2 S Dis psg H 92 784 78:5 

| p N 75 2153 2527 2603 26y- al Jal7 y 

T ie ea Hee ep St Be ne toe T PSA 8 mn an A 

WA d 7 . ` 0: 0:9 Tu 2711 : S 32260 3307 X 
Don H gi m 38 2:6 1883 2005 212- 14 21 3095 3181 291-7 Spe 3463 
Wo dy S mz 1763 a del 2250 2375 2502 ama oft ët ma we ang ag MCS 
im SÉIS ez 19 WO +005 ee qui or, O3 Tee 2752 o véi sig di dél Aë 

4 ell 


'N9 N19 N29 D9 Dig psg 
ema 1909 1961 1409 1458 1499 ij) pog ZER Jale Am 
T 


: : ; 156:5 1588 1 E? FIT pg; Mr9 Wy 19 8 
1019 Leg 2053 2228 2392 2532 2692.8 Sei 599 1601 1590 YA Suge a Ap 
1491 eg Bomi MAS ei 408 403 3^2 391 ER EN 2598 2711 e 047 aso moo Ml 19 
oe D Za 2592 2001 270°5 2803 289-9 xt 


/ i ; ° 4 3409 3578 11:6 
Dia git : '8 1199 1139 Ils. . yen 7948 3037 : oe 409 426 443 
MH uj; 131 1197 1188 1 1134 1128 1123 ins 1107 nd me ie me MI 3008 30877 
mue T $ 188 2160 2536 26011 269-7 2764 2843 1919 2920 ` 2 1069 


1005 
í 2 H 1 d 2908 3077 ae, ; 
2341 2140 2492 234295 2301 : ei 9902 33L1 3389 3466 as. . 
1886 mm eh 1 te 812 803 790 791 768 vue aa ei 2833 3014 319-4 3301 303 3503 3:99 
un un 163 1097 2119 2246 Gi 208 2024 2751 2876 3000 3127 3259 are aii 3 
Ha ao 1258 1287 1270 1273 1976 1274 1573 1269 1202 1255 1247 1253 133 il wi di 1207 
: $ ; . d 2: ` wë : £ Mr8 
TT D ya 1896 164 BT poets i ud Hx 1920 ure ins 1880 1894 1926 1046 195-5 r^ el 191:6 
MGS e: ui 134 DH 1144 lite 152 His lis4 ined 9802 277 3148 3995 3300 WA 3348 3314 
ei ind m parecer 1767 1875 1986 2009 ` Dë ui m. T Si 1002 1052 1044 1040 103-9 
B MSI og 1391 1996 1402 1407 1252 1407 MOG 1401 1896 1393 es 1549 2847 3072 3194 Zi 
mon NS NIS N28 pg Dis D28 Ja? Jal? Ja? pg Fig F 28 
Ë 895 2018 2712 279-0 286'4 2941 3019 1921 369-5 3173 3:50 3323 MOL 3476 3550 SE a T 
ON Be $163 2163 2079 2049 2129 2258 241-7 3499 2765 .20) 3011 3204 326i 9185 3131 3107 3237 
aS Dep 1894 1409 1423 1436 1445 1451 “1455 1455 1451 1445 1496 1428 1413 HOO 1386 1973 1323 
M ji] 243 2303 2494 7605 2728 2847 2966 3082 


9197 3308 3412 99014 05 gu 147 180 3 
Css un 1:09 1517. 1523 1531 1533 1535 1638 1634 15341 1528 1521 1514 1506 1499 1491 wei 


! š dap Jal8 Ja 28 F7 FU F97 Mr9 Mr19 Mr29 Aps 
wi 28 1583 1649 171-0 1769 1826 183-7 1922 1913 9001 zU54 210:7 


107 3100 2209 2258 2301 2339 239.3 
wat DI 1806 19/5 2061 2210 3383 2554 Hae 1880 3011 3007 3027 2958 2978 3080 SCH 3404 
ari Héi H0 1659 1679 1697 1712 1727 1758 3147 Di 1757 1787 1753 1747 1738 1796 Gi Mol 
Gi meN 1859 18L0 1923 201. 2183 2309 249-4 leoa 1097 2810 301 3008 wei 33:6 3442 3509 Cl 

QU! MD 1621 1620 1639 1648 1653 iese 1600 1659. 1659 1658 1652 1056 1610 1633 1624 1610 
53$ š e : : 

Bn maa 252 2022 2992 3005 3128 3208 192 3291 3852 3426 3197 3:609 38 109 180. 218  3p7 
o LER E 217-8 235-0 2523 3084 ^ ^. 3905 sen 2878 203 3793 2874 3014 3184 3306 3354 
wa MAA 1675 1896 1918 193:9 1959 1979 1996 2012 2027 2039 2048 2054 9059 2059 2055 2050 2040 

mo 292 9303 2151 2108 2103 L9 3203 2282 PTS 304 291 2689 2803 2017 3090 3153 
INT 1729 1739 1749 1758 mer UTL - 1778 (mg 1721 1782 1778 1774 1771 1763 Wee mio 
| : Mr8 Mr18 Mr98 Ap7 
š ` ` '8 2650 
Sd' me 1779 190g i005 1969 2033 1924 2095: 3159 2222 2255 EIE 2607 2008 Gi 
m I3 197-4 ?146 x É 82:5 97138 - 2726 2656, 2620. 2676 2508 2 i : 
x 46 2319 2483 2625 9718 ` o 2319 2334 2347 2356 2305 9369 2389 
a 3183 3155 217-7 2200 229'0 9943 2384 3284 ane 3302 3425 8545 — 61 178 988 398 
356 2311 2437 9562 2687 2:19 ib vete eie EA 1882 1876 
l 1894 1846 1856 1867 1874 1882 1890 1891 1896 1 | 
. Mr8 Mrl8 Mem Ap7 
e NIS N28 Ds DIS nä Ee 406 
2153 3204 3258 331:2 3371 3433 1925. 3493 8506 2756 2028 3109 3290 3459 05 os 
36 2330 2429 wi 1001 Zi pus HOT UN WA Ak 2008 2879 
2379 2:99 319, 2444 9407 9490 2513 Zut 2557 zari 2879 3C05 3131 2955 3381 3505 
142 1764 1896 2057 3130 Wer Zi M03 337 33 203 204 3004 308 N93 NUS 
" 1947 1958 1970 1979 1988 ` j 
: 8 
— 7 F17 F27 Mr9 Mr19 Mr99 A 
Ja8 Jal8 bg F 0 2589 2660 3731 9803 997-9 
wi X19 Noo Do — Die 3943 291-2 2881 2:49 3520 Ss 395 301 geet SC 
si 1908 1975 2040 2106 21756 1926 ‘L. 9716 3898 3073 61 3901 
xi) 2360 9413 2399 3310 zita SQ errs 2818 2840 2804 dee pe ed Lum 
Si 2002 3083 2703 2/à 244 Séch 3023 3003 2050 2894 380 2 Ene 
249: 8'2 2703 3009 3023 300: "5 2197 2129 2126 2:33 2119 
304 zwa 2705 280] 2888 3900 a 2109 AU 2173 312 E 
19 2061 2072 208" ` š 7 409 450 507 564 
NS o ; A^ a 211 356 309 894 332 3989 3933 327:2 

(RER, sid 11:5 - 107 108 123 147 1927 it 908'3 2801 $034 pod pe S179 8202 3226 3250 

Ha hs xl 2245 2168 ag 2318 2300 sosa 3000 3083 3108 Gi 3394 357 — 99. 153 372 

Si ne sen sory mua ul 300 9912 2250 2288 2 | 

as 2147 2159 2170 3181 2192 


I : E U. Bhad. .Revati 
; Pha . U. Srav. Dsn. Satab. SE sor ot gather 
h Ea e pus : ls, P. Ash. U. Asb. 200 3333 3167 , 3000 
: Bta, i e : . Jyesh. Mal 3 3007 32 d : J 
an ee Svati, Mer im Z o 253 96677 2800 293 1 
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426 TABLE V-B.—GEOCENTRIG PI, 
Geocentrio Places of Mars, Mercury, Jupiter, Venus 
Dayof IS.Y. O 10 20 30 40 50 60 70 80 
Eng. date ... Ap13 Ap23 My 3 My13 My 28 Je 2 Je12 J 

1927 Mars. .. 650 709 768 827 rt 949 1008 1071 lisa 
Mero. ... 3329 83171 45 232 422 608 777 os 982 
Jup. .. 3261 3284 3305 3324 334°3 3359 3872 9383 3392 
Von. .. 335 452 57:0 687 SOl 91:2 1023 1126 122:6 
Sat, ... 2234 2927 2321 2215 2207 -2199 2191 9185 2179 

: Eng. date .. Ap12 Ap22 My 2 My 12 My 22 Je 1 Jell Je2 
1098 Mars ... 3099 3177 3252 3329 3404 8479 3591 $2 21 
Mere. .. 3421 02 191 379 553 699 783 779 707 
Jup. ... 3538 3562 3596 10 33 55 75 96 113 
Ven. ... 8882 3505 29 151 274 396 520 642 764 
Sat. .' 2898. 2345 2843 2332 2324 2316 2309 2302 2995 
Eng. date ... Ap1S Ap23 My 3 My 13 My 28 Je 2 Je12 Je22 Jl 2 
1929 Mars ..  SL4 864 91:6 971 1025 1082 1141 1199 1260 
Mere. .. 8565 152 327 480 583 GOO 591 Si 572 
Jap. .. 215 238 262 286° 81:0 834 358 381 408 
Ven. .. 125 66 13 3595 14 62 133 2167 314 
Sat. ... 2461 2458 24050 2451 2444 2497 2429 9421 2413 
1980 Mars ... 327:5 3853 3490 3507 23583 59 193 2906 279 
Merc. .. 105 263 378 4L1 358 306 359 488 650 
Jup. .. 491 511 532 554 577 0599 624 07 670 
Ven. .. 163 285 408 529 051 771 891 1009 1127 
Bat. .. 323571 2569 2567 2506 2550 3553 2517 2540 2592 
1931 Mars ... 101°4 1017 1097 1131 1178 1230 1280 1340 13968 
Merc... 167 223 175 115 145 265 423 003 793 
Jap. -. 777 790 805 S22 840 861 880 902 92:5 
Vea. .. 3222 3341 3461 3581 102 223° S45. 406 588 
Sat. .. 2689 2081 268:'2 2682 2077 2072 2668 93000 20523 
Eng. date `... Ap 12 Ap 22. My 2 My 12 My 22. Je 1 Jell Je21 Jl 1 
1932 Mars .. 34451 3319 8594 71 .146 220 294 365 438 
Mero. ... 00 3528 3514 48 199 376 557 746 925 
Jup. ... 1081 1083 1089 1097 1109 1122 1138 1156 1174 
Ven. .. 454 555 648 727 793 829 834 797 738 
Sat. `... 2/88 2791 2794 2796 2798 279:0 2788 2781 2774 
Eng. date ... Ap 18 Ap 23 My 3 My 18 My 28 Je 2 Jel12 Je22 Jl 2 
1933 Mars ... 1279 1287 1307 1891 1367 1406 1451 1500 19552 
. Mero. .. 9348 3132 8074 151 387 527 712 882 101°5 
Jup. .. 140 1396 1392 188:9 1393 1398 1406 1417 143°0 
Ven. .. 3518 102 225 349 472 0594 717 3838 959 
Sat. .. 2898 2902 290:6' 291'1 2910 2909 2908 2902 2896 
1984 Mars ... 8597 74.150 223 297 367 489 510 579 
. Mero. ... 38577 3524 104 29:4 483 656 804 895 $892 
. dap. .. 1741 1728 171:5 1707 1699 1693 1692 16»4 1698 
Ven. ... 3134 3981 38388 3445 3007 Zu 184 302 4l9 
Sat. ... 3006 3012 3018 38026 3026 3027 3029 3025 39031 
1985 Mars ... 1684 16058 1686 1628 1682 1649 1076 17L1 1750 
Merc. ..< 3483 67 25:5 (482 588 695 712 646 610 
Jup. ... 2082-2071 208 2045 2021 2020 2010 200: 199:6 
Ven. .. 341 458 575 091 805 91°7 1024 1129 1226 
Sat. .. 811°5 3123 3131 3140 3144 3148 3151 3149 83147 
Eng. date .. Ap12 Ap22 My2 My12 My22 Je 1 Jell Je21 Jl 1 
1936 Mars .. 149 221 294 365 435 607 575 644 712 
- Mere, ... 97. 208 366 485 523 464 417 468 589 
Jap. ... 2413 2412 205 2397 2887 287-4 2360 2840 2334 
... Ven. ... 3898 3516 89 168 285 408 532 G55 776 
Bat. .. 38226 3235 3245 3255 3261 3207 3273 3274 3275 
Eng. date... Ap13 Ap28 My3 My13 My23 Je 2 Je12 Je22 Jl 2 
1937 tars E 2293 2220 2202 2178 2148 2116 2097 2083 2089 
Merc. .. 146 275 329 286 225 257 371 528 707 
Jap. ... 272°6 2735 2740 2741 2741 2786 2727 2717 270:5 
Ven. .. . 90 Z4 8579 $500 00 54 129 217 311 
Sat. ... 333'9 39350 3301 3373 338:1 388:9 3397 3400 3403 
Mars .. 297 868 435 503 572 4840 707 773 837 
Merce... 184: 112 42 49 152 303 481 668 857 
Jup. .. 301.9 3036 805:2 8066 3075 3088 3086 308:7 3084 
Ven. .. 169 291 41°5 0587 057 777 895 101°5 1152 
Sat. ... 98453 3465 9477 3490 3500 351'0 3520 3526 3582 
Mesh. Vrsh. Mith. Kat. Sim. Kan, Tul Vrech. Dhan. Mak. Kum. Min. 
60 90 120 150 180 210 240 270 800 380 360 


90 100 119 12 


JI 12 
1194 

956 
339'6 
131:8 
2173 


ACES OF PLANETS 


J122 Aul 


1253 181-9 “139 


88°6 89:3 
339:8 3396 
1403 1470 
2171 2109 


2284 92580 


J122 Aul 
1381 144-4 
ST4 1053 
4*4 462 
517 625 
2401 2399 


427 488 
101:7 19200 
717 738 
1958 1473 
9518 9512 


1515 157:5 


:1155 180:9 


970 993 
83°0 = 95:8 
2637 2030 


1216 12358 
661 676 
2760 2752 


J122 Aul 
1664 172:2 
1062 992 
1462 148 
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1970 Mors .. 827 398 466 584 600 668 736 799 S864 929 994 1059 1123 1190 1252. 1315 1378 Me 
Merc. .. 153 271 304 237 198 2358 379 543 725 913 1097 1270 14L7 1505 1615 1494 HII Wry 
1883 186'9 185:5 1845 18893 1824 1818 1817 1816 1821 1825 1837 1849 1564 1851 1899 1813 
801 91:9 1036 1153. 1268 1382 1492 1601 1706 1805 1900 1953 f 
220 238 944 255 . 266 273 2381 237 289 291 239? 283 


Lii 


GE 


Jup. .- 
Ven. .. 198 316 437 559 679. 


Sat. .. 154 157 180 194 197 

1971 Mars .. 2647 2708 2756 2805 2852 2893 2990 2960 297-4 9990 2980 2947 2017 3898 2878 2880 wA 

w Mero... 115 69 08 44 IG) 317 499 686 878 1043 1208 1323 1358 1294 1237 n 9169 2 
Jup. .. 2221 2212 2202 2189 2177 2163 2151 2130 2130 2125 2122 2122 2176 2183 2142 9103 MS gm 
Wen. .. 8248 3368 3499 10 182 254 376 498 617 740 863 984 1107 1230 m aps il 
Sat. — 278 291 304 gë 330 344 358 370 392 395 404 Aë 472 426 43 


- i 


70 1853 IT, 


ad 
3 


1178 1242 1307 18 


972 -Mars .. 476 539 606 669 733 797 360 926 988 1052 1116 f 1350 Il 
1 Mero. o 3129 3438 3542 M2 270 459 649 331 994 1121 1173 1127 1063 "i dat os 281 
2546. 2547 2646 2541 2538 2528 2011 2497 2483 9471 2459 2450 2454 Za eg ggg 1 

501 38 573 629 109 Kä peo 579 


Jup. ... 


Ven, 457 
Sat. .. 404 417 490 


hag 625 686 718 718 677 611 


443 456 469 488 496 509 522 538 544 55 


287:6 2947 30L4 3085 3193 3220 39288 3352 34L3 Kë 08 185, 
3299 3469 42 229 418 606 775 913 985 963 890 804 Sri gi 2788 am 


1973 Mars ... 
T , -. d e > P d - . ' 2 
9848 9280-1 92871 2878 2881 2882 287-9 2872 286'4 2852 2835 1352 1473 TA 


Merc. .. 


Jup. .- 
veh. op 182 256 380 508 624 748 858 990 1110 1282 1857 
Bat. .. 533 345 557 568 581 594 008 G21 685 on 909: 67 y 152 N 
"Er 
1901 1425 Zog 1075 
1298 1901 eg 1459 173 


* E )° 2 98:7 1049 1111 1174 1234 : 


1974 Mars .. 623 
„e 25419 00 389 376 552 699 795 785 ei: i ; 
7 ae .. $186 3156 3174 3190 $205 3217 3226 32382 3235 823:8 322 9 s s 1048 m SÉI 
Ven. .. 31384 8288 3350 3462 3578 92 209 527 446 56:6 684 79:9 812 82? Z pas 
Sat. .- 66:5 67:5 68°5 695 708. 72:1 73:3 747 760 773 786 ¢ ; SC, E. i^ | 
> H ig. T; 
Min. Asvn. Bhar. Krit. E s 900 3 ad 


Mith. Kat. Sim. Kan. Tal, Vsoh, Dhan. Mak. Kum. 
Mesh. Vrsh. Mi a ° 360 133 267. 400 


go 60 90 120 150 18 210 240 270 300 , 380. 
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d 1999; Mercury, A.D. 1645 
A.D. ~AD. . 

: p 1697 AD. 1999—cont, ; 1999, Tupiter, AD, 1656.4 9 199 

2 W e 9 
a a * 210 220 230 240 250 269 270 280 a9, 5 

70; N19 N28 D9 D19 nog 310 32 
160, p os? N de 2351 2425 2409 2571 265-1 1964 di Ja 18 A 3 9 330 340 350 354 

quy eg 3975 949-6 2889 2533 253°0 203.6 729 2804 Ai T EI pg ^ 
dl quits E 2052 446 3441 BAL agg SCH 2665 oos S84 2063 ai 3120 ging Mr18 Meas Apy 
1922 bai DH D 3452 e 246:7 9598 271-7 284: 340-1 3474 28 2710 7 3043 pe 327-9 335-7 31344 
ans giis Ms 27 orl 2918 2924 2054 2044 2205 3087 3003 SH 825 3507 3293 ro 
Ga SE 2 8 2965 297.7 2088 49 3567 2 38 

ai 


: Hd 1333 1381 1426 1463 M97 19 : 
Im 1208 Mrd 233'9 2418 218-8 2434 2369 65 159 


1549 1547 15 Mr9 Mri 
3 940: bl I5]. * FI Mr29 ang 
GLCSKKEEEKOK EK RE MiS agg Wa S I g: 
S usé D wei 179 — 2160 26535 ji lS 229 ai 33 290 3396 
An 3$ 55 ei 107 " 3020 3035 304. ^ 535 2883 li 3 358 oe Dit dim 
302; 


62 398. ` 
: 3095 3108 9121 313-3 n n eM 
2472 2607 2582 2058 2735 281:3 


8 3169 
1966 28911 2969 

; dey 889 5957 2328 2308 29223 2394 9817 xS 4 3048 3127 3304 3283 254 5 — 
4 Si 242 dun 645 698 621 "7 593 TM am 209 275 3145 zaja pies 3498 ILG Ac 
A ü 2501 2602 2697 2789 3848 9 63 


H : x SC HLI 3354 331 
88:3 2804. ogg. SH 557 559 a 
Si ag 3164 3140 3148 3151 3158 aga 4 2882 2805 
I 


[ 1430 1487 1544 1597 164-6 1693 1967 — 
TERETE e ZT Hes maw USS UM MDO Wl so r, i 
gies WT 999 Ss 2408 25395 A7 sol 917 934 wu 910 90L oe oa 107 
ag Ei SE 3273 sare gape Š ai 2288 Mil we "p; 3 7 
an 9979 3273 3273 3272 TT 3282 3558 $238 830-8 3317 332.9 3941 3353 3366 3374 300 


330:2 
9 EE 28° 
| 2 208 mos ES m2 xos aer 1905, sms E SEET 
agin 18999 194-5 206°0 220'8 238.0 2554 2727 9594 3011 3079 9093 3902 2978 3059 3228 2409 
Zi NÉI a 128-9 1801 130:9 1315 131:8 181:5 l8L1 1303 1994 1984 1269 1256 1243 123) 1922 191-4 
i 35 TS 1669 1672 1783 1594 20L6 2126 2245 2864 2487 2810 2733 
wr xi 316 2409 3406 3403 3401 340-4 3407 


285 2990 3104 3238 3158 
H 3410 3418 9196 3494 3145 3456 3468 9181 3194 3507 


. Mr9 Mr]19 Mr29 Ans 
1916 1970 2023 2075 219" 9179 2213 


2253 2984 2309 
S07 WMS 1768 1866 2009 2176 9348 2520 3083 2816 23895 2893 2808 2793 2974 3013 3181 3364 3548 
48 Wm 531 1549 1507 1582 1595 1006 161:5 1620 1623 1621 1616 1603 1599 10987 1574 1562 1548 
82 Wa 271 3393 251", 2634 2754 2872 98$ 309:9 

E 


3209 3311 3409 3197 3569 20 39 21 3563 
HI 360 3552 3547 3542 3598 3538 5539 3539 3546 3551 3558 3568 3578 3589 Ol 13 26 


at) 5 31341 2811 288:2 2955 302'8 3108 3174 1970 3248 3322 3394 9468 35:0 
GH 18 


17 $3 193 295 ə 
TSA 800 1071 2144 2317 2481 2625 2130 3731 2662 2022 967-5 


2807 2065 3145 3328 m 1 
i 7 : : . š d ' 7 1911 1900 188 
651 WAT 1768 179: Vi 1830 1849 1867 1882 1895 19068 1915 1920 1929 lor» 1907 19 ; i 
235 B 59 nza 1887 1971 3098 2221 2849 2475 2602 2727 93854 2980 3108 mo nes er HM a 
HO WIS HI 192 os "ga 81 79 74 74 78 82 85 94 10 > 


d. 


d D ji uU D 
di, N Wi) 1095 1755 1819 1881 19:4 2006 1971 2058 3131 2194 2255 2317 2379 2441 2490 2559 2617 
HI H 93 


Div 2112 2278 249-8 2543 257.6 251'8 2463 2498 2004 3754 A b ch ore ae x) 

e déi 304 2036 2047 2070 seas 2078 219: 203. Deo SISI ALIO EE d quts — uio ao 
$112 WA 9026 1973 1910 196:8 2016 2087 Caro at. SU E n C 250 381 ei 
2 ur 256 248 340 231 226 221 216 217 218 219 22 

; Mr8 Mr 18 air 28 Ap? 

3 48 I3 180 254 3:3 37 . 
EI dm a: UT 3453 3318 3693 48 ua I$ — 
05 Hie m P Sud 3204 nt m ae 1972 3409 2548 5713 2891 aro na m Da ud 11 
69 SE 336-5 — sehr 9333 235:5 2978 9400 2421 2143 — Srl 39 199 Mi eee 
db age 395.3 2298 2810 23 7 2728 3848 3970 3093 3215 Sch 363 301 300 M3 ws S 
d Ger TU E os jT) 7973 365 303 301 35 


` Mr9 Mr19 Em SE 
d ! : 2559 2628 28098 27 
Ea 7 9994 3353 3491 2489 "red Hn uc 
TEN are na 2241 217.8 Ss Zen ana 1973 3509 3681 259 3033 3186 3304 334 
L "s di 252) 254° * 


J. 2808 2826 284-1 
3 3076 3700 2722 2754 2766 2787 3294 3418 3543 
I 2053 2 3918 3042 3107 
| 167-7 j79 2003 2594 2608 Dr AUG 25 EE Sa DIN inc Sa 
V1 ze es d EC S SL8 514 510 5 
LA : . w H s, 9-2 
Š 9 368 $19 476 574 59: 
O74) 118 158 3 AA WALA ee 3358 
05 3509 o7 s2 49 3 1 2647 2821 3079 SCA 3009 3032 3058 3079 mos Sia 
GC "0 198g 203°0 2151 23903 92478 2915 9939 3961 9:2] 2715 3719 2810 2890 2051 NC a 
i 280:3 J8L:8 283-8 2951 9879 2893 65 2825 2761 272 652 650 649 053 Gë = 
"o3 ROL 2094 2773 2852 2865 ex a GOL eri 
Wa AI no | 7 2581 2654 2736 3803 3876 $50 3185 
: 34 248°6 250 al 990-9 9988 297:5 3108 zu 
G 9 2017 sog ien 2223 wen 1975 27-6 2911 SI 5s 3289 8808 PS "eg Däi 205 
uii 1900 2102 2907 2442 2613 $195 3314 Zi 3171 3994 MUT 35i 790 797 
8128 3134 3199 3149 8162 3177 279-4 -2920 $0v68 n 903 799 794 795 
Me wi 2164 2289 9416 2541 A 831 823 Lö 
S 86t 860 855 817 " 


; Š Satab. P. Bhad. U. Bhad. Revati. 
H U. Ash, Srav, Dan. 7 : Sc 
hit. Sy Visa. Anur. Jyesh. Mula. P. Ash. a Q0 3993 3067 3200 3333 8167 3600 
asta. Chit. Svati. Visa. . 2 


M 2607 
33 1867 2000 2133 2267 240 353 
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TABLE V-B.—GEOCENTRIS PLAOES oF PLANET 
ANETS 


Geocentric Places of Mars, Meroury, Jupiter, Venus : 


Dey of L&.Y. o 10 20 30 40 50 
60 70 80- 90 
100 110 

120 As 


Eng. date .. Ap 14 Ap24 My4, My 14 My 24 y 
t ^ 1 e3 J 

1975 Mare ... 3008 3164 3320 3204 3370 3445 Wi Sei 5 

AA E E S 2: 5 S: = 

— 8al . '5 3506 3525 33. : : 

Jen. — 366 492 597 II 823 930 tose, Stee T 

ate .. 802 810 SL8 825 836 847 859 572 es 


Eng.daio ... Ap13 Ap23 My 3 My 13 My 23 
* y Y Je2 Jo12 Jo 22 JI2 J112 J122 Aul Aull 


1076 Mars .. 786 837 de 5 
Morse" 190 837 Ol wi 1003 1059 lire 1178 1358 1200 1500 1445 Au21 A 
Jan m DI MrS 189. 768 180 sno 155 256 275 se Dla 198 1268 15-3 
Ven. .. 3424 3548 72 195 3US 439 5 s: Zi reng Gi] ls 
Sat. .. 93: i : à S 439 563 Gen 807 931 1052 1175 11 351 
938 on OFS 954 994 974 983 985 1007 1020 Joji thes ioi lors 
; l 078 
1977 Mare — S246 3394 3403 MTS 3353 28 104 177 269 309 388 
Mee... 107 287 192 119415 254 481 wi 789 975 1153 1308 JI 590 
Jope — 306 ,387 FL 493 457 481 505 5*8 551 574 696 aa 9l 149 
ud 179 — 3455 2489 3554 30 121 217 320 427 549 SS $37 05 
— TS 1050 1093 1091 1099.1100 1117 1128 llis 1153 166 Mes ge 
: ; TS 1191 
1978 Mars ... 978 101-2 1055 1103 1151 1203 125 
"8 101-2 105: 1258 1312 1872 1420 1489 155 
Mor... OS 3593 3546 — 10 198 374 553 749 923 1097 Oen Lat 15911007 
Hm m m m m MIU) KK i 
— 9 322 4 5 6S M — 92" FO 1156 1972 ° 6 1602 I7 
Sat... 1315 1214 1213 121-3 1219 1255 1920 1299 1218 1238 1599 1282 1953 es 


Eng. date .. Ap14 Ap24 My +4 My 14 My 24 Je3 Je 3 
1979 Murs ... 3414 38493 3856'S Ja 120 193 dot s zi $ p ry tis Pine A 
š porgi ore 9349 343:2 357:3 1x8 334 525  7L'O S80 1015 1091 1068 99:6 1000 1094 
up. ... 943 950 959 972  98'8 1004 1023 1044 1004 1085 110S 1130 1152 1174 
3252 3375 3495 17 137 260 3892 504 624 748 SGS 592 1114 1297 


Yen. 
1353 1350 1347 1345 1848 1351 1354 1309 1370 1377 1888 1399 1411 1423 


Sat. ... 


Eng. date .. Ap13 Ap23 My3 My 13 My 23 Jo2 Joi2 Je39 J12 JI13 J122 
1980 Mars .. 1228 1240 1968 1293 1330 1371 Lily 1468. 1522 iors 103 1006 1757 zu EHE 
Mero... 3355 3521 101 292 480 055 504 897 898 823 804 883 1024 1190 1308 p. o 
Jap. . 1258 1253 1253 1356 1268 1271 1984 1298 1314 1381 195.1 1971 1392 1414 iiss 157 Msa a 
Ven. .. 455 545 on 674 700 685 639 575 681 527 560 620 ma 790 886 990 e H 
Sat. .. 1490 1485 1490 1475 1475 1476 Lë 1482 1488 1493 1509 1512 1522 1534 1646 1558 1571 H 


1981 Mars .. 3573 47 124 197 27:0 343 415 (485 555 623 6V3 760 826 897 95% 101$ 1050, 1 
Mero... 3478 64 253 43i 558 097 717 652 6L3 679 SOS vrl 1150 1833 1511 1604 184 Ij. 
Jop. ... 1588 1577 1568 1561 1557 1557 1559 156°6 1574 1556 1509 16L5 1033 1651 ; 1 
Ven. ... Lë 198 2904 386 512 6033 754 875 996 Lil7 1235 1358 1476 1598 
Sat. ... 1624 1617 16L0 160-44 1602 1600 15v8 160i 100:4 1608 'G 1624 1632 1648 1654 1065 107 

1629 1668 171:0 1758 1811 1865 1924 1987 2048 2112 2180 

: -3 1295 1404 lero 1709 1700 

1899 1914 1953 1991] 

1176 1297 1192 


1760 1770 1821 


1982 Mars ... 160°0 1578 16601 1566 1574 1599 
Merc. ... 24 205 365 466 527 47 420 H 

Jup. ... 1929 191°6 1904 1800 1878 1809 1862 1858 1558 1800 186% 1875 1886 

313:6 3240 3853 3464 3581 96 +5 382 450 569 G90 SLO 932 1054 

1722 1722 1728 1734 1741 1790 


Ven. ... 
` Sat. .. 1754 1747 1740 1732 1728 1724 1720 1721 
Soe. gute .. Aplt Ap 24 My4 My 14 My24 Je3 Jols Je23 J13 JII8 JI23 An2 Auld Ant 
198 269 352 4L3 484 554 620 G90 757 823,891 954 101 po jeg nl 
370 576 705 892 1077 1253 1406 1510 La 9193 gm 


1988 Mars .. 124 
Mero... 145 275 33°3 293 290 257 
Jop. ... 2266 2259 2249 2237 2224 221-0 2197 2185 2177 2169 216-4 3164 2167 217 
Youn l7 (371 497 602 705 825 932 1032 1126 1212 1253 1336 1359 1352 1575 mi 1978 
Sat. ... 1881 1873 1805 1857 1852 . 1846 1800 2 ` 


Eng. date ... Ap 13 Ap 23 A 
1984 Mars ... 2136 2170 209 
Merc... 187 118 4 
Jap. .. 2588 2591 259° 
Ven. .. 3431 3554 7: 
Sat. ... 200°5 1997 198' 


= J2 ms Aul Anll Audi Samo 
My 13 My23 Jo2 Je12 Jo32. As Jia J122 Shi ais sns ER 
: 7 1924 187° — 
2588 2582 257-2 2560 2548 2535 2521 2009 3108 2200 MPO 1549 
202 324 448 569 693 gë 937 1059 1191 kgg 196 1973 
1982 1975 1968 1962 1959 1956 1952 1954 1956 
a lor3 1077 1182 
972 841 410 481 548 616 684 751 Sta 382 949 103 T0] 1097 
i MP 7 gil 3451 3629 76 249 434 G26 809 982 1120 1196 CG: nor logg geet 288 
Jap. ... 2888 2002 2913 2028 2078 2929 2028 2923 2916 2r, S "T1 887 100^ 
Von, [ 455 3404 3435 3470. 8545 26 119 217 321 430 S73 5067 2067 2072 207 
Bat 09126 3119 2112 2104 2096 2038 2081 2077 2073 2068 2058 i 
) 2695 2681 2051 2023 2007 2596 


1086 Mars ... 2536 2579 2620 2654 2078 2096 2702 2 ch T foge UF 

Mero. at 3098 2455 23 206 397 586 759 908 1005 1001 suse Sech 53 3 
Jap. .. 2174 8194 3214 3259 8247 3201 3271 3979 3283 3285 3 3298 1006 1708 Kan? 

Vou. ll 205 328 450 67l 691811 928 1015 1i6:0 1276 1387 Mos 3177 2180 t 

Hat. o 2243 2937 3291 2225 2217 2209 2201 2196 2189 2182 2180 pe 

Agen, Bhar. 


"Mesh. Vrsh. Mith. Kat. Sim. Kan. Tol. Vrsch. Dhan, Mak. Kum, Min. ——— 
30 60° 90 120 150 180 210 240 270 300 830 300 133 267 


1985 Mars ... 


D 
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3 PLANETS 
j S 435 
—A.D. 1999; Mercury A.D, 1645~a y. 1999. 
R 3697 A.D. 1999—coné. i Jupiter, AD, 
" d gio 220 230 240 250 260 270 280 a 
DW O 90 
Na"? ` N 30 N.30 D 10 D 20 p 30 300 310 
df "a Us 677 697 630 5m6 55. 1976 Ja 9 Aug Ja 29 930 330 340 350 360 
; jl irt 6893 2062 223'6 2407 257-9 Site 539 525 62:3: F 8 F 18 F an 
ws 1907 29.3 3473 3492 3193 3499 2811 2820 ,5928' 839 56 a Mr9 Mrig x 
Dr 3507 34 š d : 3597 2763 2717 589 we cee M20 aps 
1 5518 $07 1073 1783 1896 2213 2131 2950 3518 3539 3554 2275 290 a QUU 24 76:0 
wi Jä 10L0 1008 1007 100-9 99'3 350 2373 ggo 3550 ass 3597 003 3242 gig 08 
8 101 936 977 26817 2740 2864 wll 2 B4 : 
100" 968 gea 054 SC 2286 3111 gaza cM 
pN X 3254 2293 2904 Me Ja 8 Jalg "P Wa e 
150 222: k G 2438 a Jus J 
ms x60 259 Ml ST zadi 2663 2977 "a es 838 maj EU 5 a a x 
jel Ei 303 290 277 297 aaa "og 9353 3886 ZC Si 293 ei P Mr ips 
390 9399 2531 2640 2758 9876 9995 4 258 aeg 7590 3023 3905 2059 Size 324 
278 nes 149 1150 1150 TS RE do Ns 312 30 3104 aso 300 oa zéi 108 
nr L9 12 llo. dS 17 3595 4 
104 1048 1073 1000 1005 1007 1978 wes | 104 1099 1088 we S 1074 
S9 ang 2324 2149 2507 2177 2402 9106 1090 993 msg 928 999 
gi Wi "o5 gp 686 673 ei 647 eu 203 2043 ogo 2098 3169 vii L3 032 oe 
710 705 s e x! 634 62:8 61:3 3169 3340 349. > 
397 1854 1077 2102 2227 2356 948-9 3009 979-5 007 604 os e 94 OF 34 
gu E37 1977 1980 1283 1987 1985 1983 1980 1973 139 2089 aus véi < GLE 620 c39 
K 231 1926 1219 
S 2921 2292 2965 2439 2514 2589 197 CR : S 
; ss na 2345 2840 2269 92233 2802 > 2908 mat 2821 3808 297:7 5 3195 agr. = 
A oro lors 1018 10F0 1033 1093 1011 99-8 HE nn sio 3285 :403 3153 1 aa 
Bas - 928 1947 2010 2084 7. Š Š o "I 0 "1 " : 
x17 1989 1937 192: : à ; 311 2271 5375 au d E 098 936 "ong 
$j 190 1400 1400 14-2 1417 14L7 1417 1407.14 Moz Lios 299 S4 2830 a 


8 306: : 
386 1978 137] 1304 x 
10 N 30 N30 D 10 D 20 D 30 Ja 9 July J 
82 qug 031. X : : Š a 1 da) a2 F 8 Pig pes y 
foi WSS 126 1204 1908 1246 1978 1403 1989 lig Kn T2 | r9 Mrl9 Meo9 Apg 
Vi N H We 203 3123 2079 trae 2944 239-7 2508 9743 gore 1391 1359 ma jape UE! p 


* s 743 291-7 3076 3 '5 32970 a 125-2 1230 1227 

Wa Bl 1328 1350 1349 1356 1359 1359 1857 1350 1340 133 30- '7 31608 317-9 0 

iy Har 305 2290 2355 2191 1961 là 252 * — MUT sme sara maji BIO arg "P MUT MOS 1958 
NGL os 1908 1519 1526 1533 1541 1543 1545 1558 1546 1542 1539 153 


dann X o N 19 N20 D 9 D19 nay Ja 8 Jal8 Ja28 P 7 P 
ds $96 2370 2444 335L8 2595 2971 93747 1981 2826 9003 2 DES Mr9 Mel9 Mr 29 


5 k Ap 8 
2-9" 3002 3140 3213 3398 3375 X 
Din) 1993 1927 10468 9048 2194 2359 2584 2707 2871 3007 3086 3079 CH E 3004 3911 Sech 
4S0 än 1504 1583 1001 1618 1622 1643 1653 1659 1003 1693 1660 1653 16:4 ijj W621 1008 1595 
Di Pii: 1580 1691 1802 1925 '2048 23172 2998 2123 2548 %72 2800 2973 3051 317.7 3301 3426 3550 
W MUS 1630 1639 1648 1657 1661 1665 1670 1669 1069 1668 1662 165G 1851 1344 1635 1027 
Dia wa 1375 1499 1435 1532 1580 1623 1982 164 1007 1723 1743 1748 1748 1794 1673 1024 1016 
MM EN 170 1858 1094 2:55 2328 92503 266:5 2SLl 2910 2919 2853 981-1 2874 3000 3101 3340" 3528 
[4191 1822 1843 186-4 1893 1900 1917 1981 1943 1953 1059 1953 1985 1961 1955 lts 1935 
d 01 2503 2600 2689 2763 2818 9842 ` 2830 2791 2723 2097 9598 2736 2804 2556 2939 3079 
WT Am 26 1738 1748 1788 1768 1774 1780 "787 N89 1/91 1793 1788 1784 1791 1774 1768 1748 
Wl 253 2536 261. '8 976 "9 2916 1983 2:994 3078 3150 3328 3305 3382 3160 3v5 09 84 
D Mo 193. 1954 SR ef, SS ae 2726 3 2791 2702 3507 3093 3/00 3916 3119 3303 3137 — 58 
et 55 3058 3050 2102 2124 2140 2166 2198 3309 2220 3230 Gud 2258 3306 i69 2271 9599 
Wey ee 2045 2169 3395 34-3 2548 9074 pr E DS — — 
Di 1842 1853 1864 1873 1883 1991 ` 1899 1908 1905 1909 1907 1905 188-8 
UR s E F F 38 Mr9 Mrl9 Mr29 ang 
Mt sy NIO N30 N30 D 10 D20 `D 30 100 1601 1019, 10994 Sons eure 2101 2124 2138 “Sr 
Sdt mg 119 1872 1680 1686 1742 1797 1984 1850 2501 2505 2737 3008 3086 3209 3442 3597 110 
pg 20292 2262 241-7 2539 9:99 9566 Zeck 9458 247A 2109 3519 3338 2552 2566 2577 2094 
id Le 401 2835 2345 2369 2391 241-4 Hos Hu 2497 2623 2746 9809 2993 311-7 3941 3305 
A tas 1009 1675 1796 1901 2017 2135 Si SOLI 2016 2022 2022 3093 2023 2018 3013 Si 
; 19411 1953 1966 ,1978 1987 1996 2006 x i 


y FI F27 Mr9 Mrl9 Mem Aps 
e E Ja 8 Jal8 Jas8 F 7 Fl Lë 43 103 934 
—* SC ke ee * 1985 3174 3248 332°5 3407 3472 3517 8 


5 9.98 9872 3051 3228 3386 3508 35596 351-1 
` 83 9535 2096 287 2 d 34 9844 256-8 235 
1 PR 0 395 3193 2127 9352 9327 E Xl 2734 2168 378 1 2903 E zat Hu so 
aas 278 2598 9820 2643 2065 3106 Su 384 340G 2180 3549 3594 3587 ARA 
+ 2068 35 3063 3080 3000 3100 2110 3117 214 321392 2 
i G «C 208: e ^ š 


2089 2128 2187 2245 2902 2358: MUL 9403 2519 


22 je : TA 2303 3371 3910 33224 PYT 
ta 43 1706 1707 1828 1882 1959 1986 zma gens 39 IITA 9903. 37 


2060 í ' 9069 3093 SLL7 3139 3163; 
EN D 2053 "o $01 2003 3980 205 ° 2974 SM 2 Sis aei 398 2103 Là lso 
Ts 103 ög 2878 9891 99y 013.973 380: i "5 2249 3990 2252 9319 
349 ut $103. 2152 eS an so 3020 339) 9237 9941 2245 2248 325 
SŠ 2167 3178 2189 32 — — 
d o 4 13 179 248 314 352 
š lis Wry " : ae 3507 307 4 S YA *9 3106 3087 3174 33L0 
Jui os] 292 2009 a s280 mo 1987 E 3800 2066 oe Ba $42 o 3353 4i 9198 
d DC 201-9 203:4 213:8 2284 2151 993: 8255 3275 EM 201 2717 23300 39578 307:3 R105 
2 194-8 318:0 3184 3193 320060 3220 3171 997-1 2376 9338 agp 29507 2356 2357 93508 2358 
2249 3903 1898 1937 1998 ar ag 2110 2399 33: 
2 38604 227-5 3388 229 


[t] ` S Bh: had. Revati” 
H ta a Dan, Satab. P. Bhad. U. B 
S h, U. Ash. Srav. aid bot E 
i Vi h. Mula. P. Ash. =" 7 3900 33 , 
SC e Zen cies SUL Wee 2533 3007 2 203 
200:0 2i3: 7 0 6 0 900 
A i à 


` 
Ll 
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i Ven. — EI 3878 '3800 22 ag | 358 : 388 sue ghi Ai ën :47 Caa 049 Mg] D8 wa d 
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37 2909 ‘2780 2030 “3101 een? 
38 am 2772 “2939 8105 Sls q 
39 ‘2803 “2775 2912 3108 Stan? 


“1753 1922 2059 
"1758 “1925. 2092 
"1781 :1928 2004 


"1422 1589 
“1425 °1592 
"1428 “1594 


E 
É 


“0111 
“0114 
‘0117 
0119 
0122 


0125 “0292 0458 ‘0625 
-0123 '029 £ “0161 “0628 
*0130 "0297 ‘0164 ‘0630 
*u133 "0300 “0467 "0633 
-0136 “0303 ‘0169 ‘0638 


‘0139 “0305 0472 ‘0639 
"0142 ‘0308 “0175 ‘0642 
0144 `0311 oes Kee 
147 '0314 * "0617 
-015U -0317 `0488 ‘0650 0817 5⁄4 “09 


H H 214 . . 6 1653 
-0319 ‘0488 “0653 "0319 55 ‘0986 1153 1319 148 : 
UES Kee 0489 ‘0655 '0822 56 0989 1155 “1322 1 Hos 
-0158 :0325 :0192 ‘0658 '0828 oF pai uem T hu Gees 

` 0194 "0051 "0528 1 ° WEG i 
Ke 10330 "0397 *0664 0830 59 “0297, "1164 *1830 :1497 "1664 


43 ` 


“1792 "1958 ‘2125 “2292 :2458 
"1794 ‘1961 '2128 2294 “2161 
"1797 :1964 2190 2907 2164 
"1800 ‘1267 2133 "2300 “2467 
"1803 :1929 “2136 "2303 2469 


"1458 “1625 
"1401 1338 
1464 1630 
1467 1633 
1470 “1636 


"1472 '1639 


0958 “1125 “1292 
0961 “1128 1294 
0797 47 0964 “1130 1227 
"0800 48 0957 "1133 13500 
"0803 £9 ‘0.169 :1136 “1303 


0805 50 0972 1139 “1305 
"08508 51 ‘0975 1142 "1308 1475 “1642 
0811 52 0978 ‘114+ “1811 “1478 164 
"0814 53 “980 71147 71314 "1480: 1647 
83 "1150 '1317 “1483 “1650 


-1895 -1972 -2139 “2305 2472 
-1808 “1975 “2142 "2308 2175 
"IBIL “1978 “2144 3811 2478 BE 
“1814 “1980 “2147 72314 "2480 BS ` 
“1817 “1983 ‘2150 “2817 “2483 SE 
. 58 D d 

“1819 +1986 '2153 ` a Zong za 3999 
1822 “1989 ‘2155 ` 9 55 us o 
“1825 “1092 2153 “2825 "242 

-1828 “1094 “2161 "2428 “2494 
+1880 1997 ‘2164 “2330 “249 
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CC-0. Jangamwadi Math Collection. Digitized by eGangotri 


TABLE VI-—GHATIKXS AND PALAS 


Ghatikās and Palas (Nali 


` TABLE y 
gais ang v. 


48 FRactiong OF 4. 


Long, 


) as 


Ka ed 3853 4019 
J SI seso 2855 4022 
Ç s gio: 9858. 4026 


; 2861: 1028 
ues 35 Fan -4030 
j 59) 4000 3887; 4083 
—— 4036 


arog 3575 4012 
sat Zi 3978 4044. 
— au “3880 4047 

ae “3583 dt 50 
lisa 3719 3598 “4053 
E 


—— Cr speed AI 
Ë BESSP Bi 


15.9722 "3889 ‘4055 
aan 3892 '4C58 
Lag $728 9894 "4001 
e 8780 "3807 4004 
SC 3183 8900 *4007 


5:3 0:33 -3903 4069 
dig 3:59 3905 4072 
ia 3742 9008 *4075 
aS 3/41 3911 *1078 
267 503747 3014 4080 


am en 9180 2017 "4C83 

PES 3753 -3019 “4086 
2:99 3708 "38929 RI 8h 
1153 4758 “8995 409: 
HSA 61 3759 “4064 


 HiHHH Biss 


9898 


N.B The same table will serye for 


.Ghatikis, 


25 26 27 28 ze 


4167-4388 -4500 "4667 - 
"4169 "4836 4505 deet Se: 
“4172 *4239 “15045 "4672 -41839 
4176 74342 --4508 4676 -48 


“4180-4347 *4514 "4680 Au 
4183 4350 "517 Ae aa 
4186 4:53 4519 -4683 -4853 
18189 4336 -4522 «489 4935 
'9 74192 4358 "4525-4692 450 


10 4194 :4301 *45928 KAN 


11 4197 4364. 4530 -tegy pe. 


112 4200 “4367 -4533 4700 -480 
13 42(3 -4369 452g 4103-4809 


14 “4205 44372 44539 "4105 4872 - 


15 4208 4875 -4542 “4708 ‘4875 
16 :42i1 4378 4544 “4011 -4878 
17 4214 480 -4547 “4714 4889 
18 +4217 -4383 4550 “4717 4893 
19 +4219 -3396 -4553 4719 4586 


20 “4222 -4389 «4555 4122 "4889 
21 4295 1392 4558 “4725 “4899 
22 1228 +1394 +4561 “4728 4894 
2S 4220 4397 -4564 *4730 Aen 
24 “4253 *4400 '4567 "4733 4900 


GK 


"4403 “4569 -4736 -4903 
26 -4239 


“4405 “4572 +4739 -4005 


27 “4242 Aug -4575 +4719 4908: 


28 4244 4411 4578 -4744 4911 
29 4247 +4134 -4580 “4747 *4914 


SO 4:60 :4417 4483 "3760 4917 
S1 “4253 Aug 4686 “4753 -4919 
32 4255 4499 4889 4755 4992 
SS 498 "425 4692 4758 "4026 
94 4261 4458 "AERA “A761 4628 


4431 4607 4764 “4920 
"4433 *4€00 “3787 An 


“4479 “4605 4772 4439 


310: 4108 39 -4975 "4442 "ACOB -4776 -1949 


40 4278 4444 4011 °4778 4944” 
41 4280 “4447 ‘4614 ‘£780 4447 
42 4988 4450 +4617 -4783 4050 
43 -4286 4453 -4019 4186 4-53 


4 -4389 -4465 "4622 4789 *4950' 


45 4292 -4458 -4625 4792 4958 
46 4294 -4461 46:8 -1794 4901 
4&7 4997 4404 4630 -4797 “4904 
48 4300 -4467 -4633 48C0 4907 
49 +4308 4469 «1636 4803 4969 


«5205 *5472 5639 “5805 
SO “4305 4472 -4089 4805 pur 50 -5139 ‘5203 *5472 “563 
51 4208 4475 4642 -48(8 4975 » 
52 4811 4478 "4014 48ll 4978 52 5144 "8211 
53 4514 4480 4347 4814. 4980 


d -4317 -4483 4650 "4817 “4983 


IZ 4895 44909 -4058 4825 4693 


58 4298 -4494 460] “4858 4994 : 
59 -4830 4497 -1664 -4830 -4997 


minutes a 


-0 

1 

2 

3 5 49 
4 4178 4341-7451] Aere 4844. ` 
5. 

6 

7 

8 


4430 4603 4769 “41-36 - 


] ra 
nd feconds 88 fraps: 


Palaa, 

[>] 

: F 
Ë 

” 


OO-«00 PONHO 


10 “E028 TIA -5381 1 
? 5528 - 
n ian 3197 Dei see be 
13 "03 205-5360 fend ‘Soe 
4 8039 -5205 og wigi Ka 


20 “5055 -5229 ‘538A "5555 -5r 
21 "50:8 -5225 -E302 -8568 a 


22 "5061 -5228 "Boni "5561 ep 
7- 23 ae Aen 5597 sl 6728 8 


5504 +6730 
24 “6067 -5233 “5400 ‘6567 e 


"5069 “5236 -5403 “5569 "Bag 
26 "5072 :52:9 "5405 -5372 "oan 
27 “5075 "5242 "5408 "5575 -5742 
£8 "5078 ‘6244 -5411 -5578 "5741 
29 “£080 +5247 “5414 -5:80 *5747 


30 0:8 -5250 5417 “SESS “5720 
S1 088 5253 5419 “5685 “5783 
S2 'ECSA “5255 -5422 589 "5755 
SS '5C02 “5258 -5495 “5559 ‘6758 
84 L094 5261 “£458 SEA "$101 


35 ‘5097 -5265 5431 "5597 *5764 
*6100 Bär 5483 “5600 *5797 
37 5103 *5209 "5436 "5603 -5769 
38 “3105 :5372 “5430 5605 5772 
“5:08 ‘5275 6442 “5608 :3773 


*6111 “5278 “E444 “5611 5778 
41 5114 5280 S417 “514 ‘5720 
42 ‘5117 ‘5283 5150 5617 "5783 
*5119 “5286 “5153 5619 ‘6786 
44 ‘5122 ‘5299 ‘5455 ‘3622 5789 


-5125 “5292 “5458 -5625 “5792 
te erën “5431 “5628 "5791 
Ai 5180 “5207 5464 5820 :5707 
48 “5138 “6300 “5187 "5633 5800 
49 :5138 "5303 “5459 5636 “E803 


1 "E475 -5642 “58 8 
51 ‘5142 5308 eee E Si 
+8147 *5314 ‘5480 '561 35814 
ba “5150 “5317 “0183 “5650 “2817 


-5486 ‘5653 ‘5819 


85 -1219 4488 46053 4819 40880 55 5153 ‘6319 Ie 2655 “E822 
5G -4322 -4389 -a055 4822 4(89 


"5155 ‘6322 FEB ° 
ge ‘R158 6326 "64 2 — 
58 ‘5161 7328 6494 $81 9 
59 -5164 .5330 “5497 EGG. 


š 


oonga RONO 


L 16 TER -0044 -0211 ‘83 


DAY 


439 


Ghatikia, 


25833 “6000 au Aus 
1880 ecoa: -arag yaa 9000 
8839 -COQS “6179 e 
‘8812 o "0178. « 

I s 


19:0 - 
: 83 nc D 
"5853: 0019 -0186 “eats EH 
5865. *00:3-:6189 "0955-9529. 
5858-5025 "6192; -6358 “65265 


15 Zen «042 op a 


17 -5880 -2047 -0214 -o 1 
18 -E883 oe "0217 SI "od 


25 “5903 -0009 -6230 "6403 * 

26 5905 “6072 "3249 "0105 "6572 
87 “88 “8075 -0:42 "6408 “e575 
28 -581] -€078 -0944 "0411 “8578 
29 5014 -0080_-8217 “6414 “0580 


30 “6917 ‘e083 "8250 "C417 "6583 
91 -5919 oe aaen *6419 0586 
92 “£922 -6089 «6955 "8452 “8589 
33 -te25 GCI -a9z8 “6125 “6593 
94 "5058 094 -6901 « 128 6594 


35 “5230 -0097 -E204 -6131 pen 
36 “5:23 -0100 6267 -G433 “GCOO 
37 "5026 6103 “6259 -6194 *6i€03 
98 "8920 -G105 -6279 -0499 «cons 
39 “5942 -6108 6275 t442 “€L08 


40 “5044 "6111 -6978 -6441 gen 
41 5047 6114 “6980 R147 -0014 
43 5050 “6117 -6283 6450 -e017 
43 “5953 "6119 -6286 "6453 -6620 
44 5955 -4122 -089 -6155 dee 


45 “5958 6125 “6292 -G158 “6825 
46 Suë 6128 "r274 -6161 “66:8 
47 ':904 “6120 6297 Gigi “630 
48 -507 “8133 -63:0 "8487 "6623 
49 ‘5969 “8135 “6303 "64169 “6636 


50 °5972 "6159 -6305 “6472 -6639 
51 `5 75 6142 308 -0175 -6819 
52 “S078 “6144 "6311 “6178 en 
53 :5090 “6147 “6314 -6180 -G01 

54 “583 “6150 -U317 "(483 -6650 


55 `5£88 “6153 6319 -0486 "8853 


` 56 ‘5989 6155 “6322 -G489 :6055 


57 ‘Sid “8158 “6395 "8492 -06:8 
58 5994 "8161 “6328 “6494 -6691 
59 5497 -6164 6330 -6497 -8684 
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Ghatikas and Palas ( Naligais and Vinadis 
N.B.-—Tho same table will serve for minutes and seconda 


Ghatikis, 


40 41 42 43 44 


“6667 ‘6833 “7000 °7167 :7333 
“6669 G86 -70U2 2100 "7336 
*6672 “6839 7006 ‘7172 "7339 
6875 ‘6842 “7008 ‘7175 7342 
6678 *6844 ‘7011 -7178 “7344 


“6680 “6817 “7014 “7180 “7347 
“6633 “6850 '7017 “7183 “7355 
6686 “6853 “7019 "7186 7333 
"6689 “6855 "7022 “7189 7355 
“6692 “6858 “7025 “7193 ‘7353 


“6694 “6861 “7028 “7194 “7361 
"6697 “8864 “7030 “7197 “7364 
"6700 "63867 “7033 “7200 “7367 
6703 0869 “70368 “7203 ‘7369 
6703 ‘6872 "7039 “72053 “7372 


6708 ‘6875 “70£2 “7208 ‘7375 
“6711 '6878 “7044 “7211 “7378 
“6714 “6880 “7017 “7214 ‘7380 
6717 '6333 "7050 ‘7217 “7338 
6719 “6886 “7053 “7219 "7386 


“6722 “6889 “7055 “7222 "7389 
-6725 ‘6892 “7054 “7225 “7392 
6728 “6594, “7011 “7228 "7394 
“6734 “6897 “7064 “7230 “7397 
6733 “6900 “7067 “7233 "7400 


“6736 “6903 ‘7069 “7236 “7403 
6739 “6905 ‘7072 “7239 “7405 
6742 “6908 "7075 “7242 “7403 
` *6744 '6911 77078 7244 ‘7411 
"6747 6914 “7080 “7247 “7414 


6750 6917 “7083 “7250 “7417 
“6753 “6919 -7086 7253 “7419 
6755 “6922 "7089 7265 “7422 
"6753 “6925 “7092 -7258 “7425 
“6761 “6928 “7054 “7261 “7438 


6764 "6930 “7037 “7264 7430 
-6767 :6933 “72100 “7267 “7433 
*6769 “6936 “7103 "7269 7436 
"6772 “6939 “7105 “7272 "7433 
` *6778 '6912 "7103 "7275 "7442 


“TILL 77278 "7444 
"7114 77280 *7447 
7117 77288 745) 
*7119 “7285 *1493 
“7122 “7289 “7435 


6778 “6944 
*6780 ‘6947 
*0783 "6950 
6786 “6953 
“6789 “6955 
7125 "7292 “7458 
"7128 “7294 “7481 
+6797 “6984 “7130 “7297 “7461 
-6800 "6967 7138 7300 “7467 
“6803 “6969 “7136 “7303 “7469 


6792 :6958 
:6794 `6961 


-6805 ‘6972 “7139 “7305 7472 
-6808 -6975 “7112 :7308 "7475 
-6811 6978 ‘7144 “7311 7478 
-6814::0980 “7147 7314 “7480 
-6817 “6983 “7150 “7317 ‘7383 


"6819 ‘6986 “7153 "7319 “7486 
-6822 ‘6989 "7153 “7822 “7489 
-6825 -6992 “7158 7325 "7492 
-6828 "6994 "7161 7328 7494 ` 
-6820 6997 “7164 “7830 “7497 ` 


TABLE ‘VI.—GHATIKAS AND 


‘PALAS 'AS FRAGT 


TABLE VI-—cont. 


- Ghatikis, 


45 46 47 


"7500 “7667 77833 ` 
"7503 omg “7836 ` 
"7605 “7672 "7839 - 
"7508 ‘7675 “7842 ` 
"7511 “7678 7844 ` 


7514 “7680 7847 "| 
"7917 "7653 7856 ` 
“7519 “7686 -7853 ` 
“7522 “7689 “7855 `, 
9 7525 7608 “7858 - 


10 -7528 "7894 -7861 ` 
11 7530 -7697 -7864 ` 
12 7533 “7700 786; ` 
13 -7536 7703 77862 ` 
14 -7539 7705 77872 ` 


15 7542 7708 7875 ` 
16 7544 7711 7878 ` 
17 7547 7714 7880 ` 
18 7550 '7717 “7883 8050 
19 ‘7533 7719 77886 ` 


20 7555 “7722 “7889 ` 
21 7558 “7725 "892 ` 
22 7501 “7728 "7824 * 
23 7561 7730 “7897 ` '8230 
24 “7567 7733 ‘7900 : "8233 


25 ‘7569 ‘7736 “7903 ‘8069 “8236 
26 °7572. ‘7739 7905 :8072 8239 
27 7975. ‘7742 "1908 '8075 8242 
28 7578 "7744 “7911 ‘8078 8244 
29 “7580 “7747 “7914 '8C80 ‘8647 


SO ‘7583 “7750 “7917 :8083 “8250 
31 “7586 “7753 “7919 -8056 ‘8253 
32 '7589 -7755 '7922 -8089 ‘8255 
33 “7592 ‘7758 :7925 -8092 8258 
34 -7594 “7761 7:28 “3024 ‘8261 


35 7597 7764 
36 “7600 “7757 
37 7613 °7769 
38 7605 7772 
39 ‘7608 :7775 


40 7611 '7778 7944 ‘8111 ‘8278 
41 7014 “7780 7947 8114 "8280 
4:2 7617 ‘7783 7950 ‘8117 :8288 
43 ‘7619 “7786 “7953 -8119 ‘8286 


o 
1 
2 
3 
4 
5 
6 
7 
8 


"8203 
8205 


‘8208 
8211 
S214 
"8217 
"8219 


j| $222 
8225 


8228 


"7930 :8097 :8204 
"7333 *8100 “3267 
“7936 8103 ‘8269 
"7939 “8105 “8272 
“7942 “8108 ‘8275 


44 ‘7622 ‘7789 “7953 ‘8122 -8289 ` 


45 ‘7625 7792 “7958 ‘8125 ‘8292 
46 ‘7628 7794 "7901 8128 3254 
47 “7820 “7797 “7961 “8130 ‘8297 
48 7633 “7800 ‘7967 -8133 ‘8200 
49 ‘7636 “7803 “7969 ‘8136 “8303 


50 7629 "7805 7972 +8139 ‘3305 
51 `7642 '7808 "7975 -8142 ‘8308 
52 ‘7644 “7811 “798 “8144 '8311 
53 “7647 “7814 "7980 “8147 8314 
54. 77650 “7817 “7983 ‘8150 ‘8817 


55 ‘7653 7819 “7986 ‘8153 “8319 
56 ‘7658 7822 “7989 ‘8155 "8322 


57 7658 ‘7825 :7992 '8158 8325 


58 °766! '7828 “7994 ‘8161 “8328 


59 ‘7664 “7830. 7997 '816£ 8330. 


. 


59 8497 `866+ 


Gh ati kis, 


Palas, 


"8333 "8500 ‘3667 `8832 - 
CE EE 

'8505 -8079 :8839 - 
‘8508 -8675 *8849 - 
'8511 8678 8544 - 


"8514 "8680 ‘8847 - 
"8517 :8683 8850 ` 
3 '8519 :8686 -8553 ` 
"8522 “8689 :8855 - 
'8025 “S892 ‘8858 - 


"R523 -8694 -886] ` 
'8530 -8697 «8864 - 
"8583 -8700 8867 ` 
"8536 -8703 `8s09 - 
"8539 -S705 "3872 - 


'8542 “8708 '8875 -n042 
"8544/78711 ‘8878 "9044 
'8547 “8714 'SS80 -9047 
"8559 8717 “8383 '9050 
"8553 "8719 ‘8886 9053 


‘8555 ‘8722 ‘8889 .9055 
"8558 ‘8725 “8892 -9058 
'8561 ‘8728 ‘8894 “9061 
"8584 ‘8730 ‘8897 “9064 
"8567 “8733 “8900 -9067 


"8569 “8736 ‘8903 ‘9069 
5 ‘8572 '8739 °8905 "9072 
"8575 ‘8742 “8908 ‘9075 
'8578 ‘$744 ‘8911 9073 
4 ‘$580 “8747 8914 ‘9080 


"8417 “8583 "8750 ‘8917 9083 
“8419 “8586 8753 -S919 -9086 
“8422 -8589 $755 8922 -908A 
"8425 "8592 -8758 “8925 “9092 
S4 ‘8428 ‘8594 8761 -8928 "9094 


35 ‘8480 -8597 ‘8764 “8930 9097 
36 :8438 -8600 8767 “8933 9100 
8456 8603 8769 ‘8936 “4103 
"8439 *8605 “8772 "8939 “9105 
9 ‘8142 -8603 ‘8775 8942 “9108 


SL ‘8611 "8778 *8914 “9111 
'8447 78614 ‘8780 "8947 "9114 
8150 ‘8617 "8783 8950 9117 
"8453 ‘8619 *8780 ‘8953 "9119 
"8455 ‘8022 ‘8789 ‘8955 "9122 


CONOM AWNHO 


45 :8458 '8625 -8792 *8358 ‘9125 
46 -8161 ‘8628 ‘8794 ‘8961 “9128 
47 ‘8464 ‘8630 ‘8797 **904 “#130 
48 -8467 ‘8633 ‘8800 ‘8967 “9133 
49 :8469 ‘8636 "8:03 ‘8969 ‘9186 


50 :8472 ‘8639 `8805 “8972 “9139 
51 °8475 “8642 -8808 °8975 "9142 
52 -8478 ‘S644 “8811 :8978 "9144 
53 -8490 -8647 -8814.-8980 “9147 
54 ‘8483 "8650 ‘8817 8983 “9150 


55 8486 
56 `8489 ‘8685 :8822 ‘8989 "9155 
57 °8492 ‘8658 —* kel Sr 
"8494 8661 “8828 ` 1 
B9 9497 *8830 :8997 "9163 
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IONS OF A .pAy. 


) as Fractions 9f a day. 4, t 
as fractions of an Hou as 
Y ora Degree, 


‘8658 ‘8819 ‘8986 “9158 © 58 


54 9317 9 
4819 ' 
9219 9386 op gen 
57 0025 95. pop 
93 
88 9520 7497 9004 
# 


Palas, 


10 ‘9194 ao. 
1 -9197 guo. Wës 


13 KE E 


14 :9205 9322 256 009 


"9589 9703 


20 :9222 -0380 -93 
ZA pas yaa qs wa 
22 9228 9391 -956l 8798 
28 0230 9397 “9561 8730 
24 :9233 0400 9567 -9733 24) 


25 ‘6236 24037 560 ` Td 
26 “1239 ‘9405 -9572 ans Bes 4 
27 0242 0409-0575 -9719 cays 
28 9244 9411 "0578 -9741 et 
29 :9247 9114 -9590 "757 wi. 


38 -F272 :0139 “1605 “9772 
39 :9275 -9412 9608 “9775 


-9278 ‘9444 2011 2778 EL 
he 9447 og va Hl fe 
42 -p283 9450 ‘9617 ‘9783 
43 9286 -9453 -9619 “9781 
4.4. 9289 0405 P027 9789 


-9292 1458 ‘9625 Ki 
pi opd "9461 ‘9628 Am 
47 :9297 0164 9630 9r 
48 -9300 0907 "9633 
49 "9803 "9469 ` 


53 oa 0480 067 at 


Uours. 


Minutes. 


2 3 4 


"I o 
--0840277 125 
lr se -1203888 3 
Dn "0354166 1270838 — 3 
“0801111 1277777 ` 4 
5 
6 
7 
8 


1 


" kV 25 
"1087500 -2194] gy 513888 ` 
1691444 -9] 1111] pu EU 


oe en eo 


24338 23282 DIIS PHI 


—— 68055 "1284722 
oe — «1875000 "1291606 
peer “0881944 "1208611 
s 0172222 *0888*88 *130355 


+4 944 d 
istag Š 729293 -21 m 
fix 970168 "0895833 ` 
eg w 


172016 -9145833 2505555 


WË: 77 1319444 10 "1736111 - 2 
1.090277 2152777 -9 . 
eut 0101550009723 -1326358 11 “1743055 -2159799 . eil E 
MË 9500000 0916666 "1333333 12 -17 2 2553333 
gi 0506044 0993611 1340277 13 -1750914 -217300 28 


" 


e 
1770833 -2187500 -9 "0 0E 
ni 0627777 094144 äert 16 -1777777 SC 390104 — 


€ — — oOo € Ei CD "së eS SO cO 60 CD 


553555 0972922 “1388888 20 
E 0562500 “09709166 -1303833 cd 
Le 0500/41 0986111 -1402777 22 
oe 0570388 “0993055 -1409792 23 .1820388 "2243055 -2059722 307699 
Lin 0559333 *1000000 -1316608 24 1838883 -23500U0 2606880 -3083333 
S 277 '1006944 “1423611 25 -1840977 -2258944 "2678611 ‘3090277 
E bee "1012888 -1480555 "2263888 -2680555 “2097929 
27 184106 -9970838 -2687500 “3104164 

B OBLITIL "027777 “1444444 28 1801111 -2277777 SCH 3111111 
2 "1451888 29 -1868055 -2984729 “270183 “3118055 


80593 0025000 `J011666 -1458323 30 "1875000 2291668 :2708333 
GT; 0031944 -1048611 +1465277 31 *1881944 
B3 0098868 "1055555 :1472929 22 1888888 
HI -0545833 -1062500. -1179186 SS -1895833 
$411 0059777 1009444 ‘1486111 34 
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Hours and Minutes as Fractions of a Da yon. 
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D MINUTES AS FRACTIONS OF A DAY 
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aN APPENDIX ( 

1 - THE, VEDARG, IYOTISHA CALENDAR 
T (The substance of Sir S. Subrahmanyam Iuno ; 

S tures del; 
y | for the Madras University in Maa ‘fiver ed by the euo 77 
Ms | ` Yaribamihira, to whom we owg |. clothe o n : 
ws | astronomy as well as of modern Iudian astrology, sa sin nese of modern Indian 
mm : asleshirdhit dakshinam, uttaram — ysin rhat Samhita, 3,2:— 
ch . nūnam kadacit àsit : yenoktam plrvasistroshe dhanishtha yam ` ` 

d simpratam ayanam savituh karkatakadyam ah mes : 
d ukia bhavo vikritih; pratyakshe Parikshanaih ek Dt ; 

" h . Sike ^ 
zd Translation, i 
E “The southward journey of the Sun is from ‘the - 
Sd yard journey is-from the beginning of Dici Pe echt: his north 
d stated in old treatises : now tlie dukshinayana is from the SE 3 EK aa 
E. — ayana is from the beginning of Makara, as may be S Dë Se 
CH EA Y š 
ws] and in Panchasiddhantika (translated by Dr. Thibaut š get 
ma | the same effect :— z Toce EE SE by vi Devasisiri) E 
= aSleshardhat asit yada nivrittih kiloshnakiranasya ; 
S . yuktam ayanam.tadisit : Sàmpratam ayanam punarvasutah 
a In these two passages. Varahamihira states. 


the summer solstice, took 
nakshatra, and Uttarüyana o 
ning of Dhanishthà nakshatra, whereas in Varahamihira’s own time, the Dakshi- 
Tiyana, “as any one may seo," so he says, occurred when the sun was in the 
beginning of Karkataka rasi or Punarvasu nakshatra, Nevertheless, he says, the 
previous observations, recorded by ancient writers, were correct for their time: 
yuktamayanam tadasit. : 


p| “lent to Varahamihira as Varahamihira is to us;in other words Varahamihira’s 
- York stands at the centre of a period of astronomy whose span is 9,000 years, at 
| end of which we stand and at the other end the Vedinga : yotisha. ns 

- ' . Description, o the Vedanga Jyotisha—The Vedañga Jyotis 8, 4 set ot rules for 
H| certai Ee Kadang aid day and fraction of a day, is well SH jo 
d “nan teachers and students of the Veda who learn and recite it as part ee 
ito p 1418 Obscure as to a good deal of its contents, and has not Set SSC 
NG English, but it was edited by Weber, see paragraph é belon; and practi p 
j| zs "hole of it (about 35 slokas, with omissions) is given S š — to 
een Astronomy (in Marii NEEDS — and con- 

at gree bhe Vodanga yorisha — Ya able to construct 

the x whole, just in the way, for instance, in which w for any period to which 
| at. YA Siddhanta ‘scheme of years, months SE 
| “System might be applied, currently, retrospec 
| hoy" Before Var&hamihira's time, only two methods o methods were; first; by 
| Wn to i : ian astronomers. These nen Kanana 
| A, O and practised by, Indian 4 by the zakshatras or lunar man 

tn, OF six Seasons of the year, and secondly ny VA reckoned in the Indian 
WA which 27 (sometimes 28) ara duse the ecliptic, because each 
fy," The nakshatras are a natur M 2 
of Naks 


d stuet or 
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moon along the stars in the course of a si 

> š s 1 , i 

18 practically equal in length of time s — night, so that a 

page 7 of the text. 7 a night—see parag Shatra 
Ph o 


` 


monograph on Mathematics, Astronomy and Astrology in the Gent 
> . an 


of Indo-Aryan Research; and the late pae 
3 search, sank: à i : 
Jyotish$asira, or ** History. of Indian jy EA — in pau Ké S 
; z a 


vedic times. . ; 
9. The Yuga of five years.—We h i i 
š ) — ave inforrnatio 
Ud on the subject of the synodical system of tlie Vega awo or three an 
i comes to this, that once in a yuga of 5 years the sun and = yotisha, Ay £ 
e same position that they occupied at the beginning of the e ee Ua 
, at posi. 


6. Difference between the sidereal and the ironi — 
1 dft n! we tropical Kess 
m Some care the meaning of the expressions “ — GEES ne have to „Stud 
efnition of a yuga. In the Vedanga, Jyotisha period, the Dags AT 
ave 


been acquainted with only one kind of year, viz., the tropical. The tropical y B 
reen B 


is not a difficult kind of year for u i 
we all observe, is a E MERE — —— Neie? E 
kind of year which brings back the same seasons after thea dedi S 
Ai present the'summer solstice, when the sun reaches his —— dm 
northern course, falls on June 22 ; and we know that on J une 29 we in Dui zin 
expect rain every year and with the rain cultivation begins. Similarl ai Decem, 
ber 22, when the sun is in the winter solstice or at his e See Wett we 
know thatit is the ; — 
s the coldest part of the year, and every year we expect the cold 
weather to return at that time and we are not disappointed. 
7. Now, we have in use in the Tamil country another kind of year, that is 
one which begins at present on April 13 or 14, but which 50 years ago used to 
begin on April 11; and which 5000 years ago, if any reckoning had been then 
kept, would have begun on 15 February (3102 B.C.) page 2, paragraph 4 of text. 
This year which at present imperceptibly gets away further and further from the 
tropical year, is called a sidereal year, and its initial day moves so slowly because 
every year the difference between it and the tropical year is only a few minutes 
of time; about a ghatika. (See paper No. iiin this appendix — On luni-solar 
precessionin Indian Astronomy.) lt naturally takes a long time for this difference 
to amount to a month or to two months. i ; : 
8. Naturally, also, it took a long time for the ancient Hindus to understand 
the practical difference hetween the two kinds of years, and if we wish to Tami 
into the details of ancient Indian chronology, it is necessary that we.should Tiet 
clearly the consequences of the confusion in their minds. When Vana 
says that in his time the return of the sun was from Punarvasu paksbatra i. 
Karkataka rasi, whereas of old the sun returned from the half of Aslesha ati act & 
and that this ancient observation was correct at that epoch, be gives s however; 
first glimpse of the effect of the precession of equinoxes, a phenomeno^ SS 
as to which he himself was entirely in the dark. — ` 
` 9. At present Dakshinàyana, or the summer solstice, falls dis 
and according to Table IV-C, Volume I of Indian Hp — "^o Indian gol 
longitude on 22nd June 1916, or the 71st — Eg vation. 


— Š : e 
year, is 67:8 degrees or 681 degrees, if we inci “that : 
Bince each nakshatra is 131 degrees in extent, it follows . sch the Bäi 


nakshatra, when he has attained 67:8 degrees ‘of ‘longitude, 18 
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manny Wi * è 
Arie Wl VEDARGA 
: 203 in fa he miny ë 
Sabar SDa n tho l Stunning ot tha Six? í` 

a in arithmetic, that whon the wee Ar 


NN = 
grba or SSrpang i 
ig shira 523 0r Sir A an RAN Le, he 


Situde op 

SS S, Page 150 supra qq 

E ue op ML akman 

the Movement of the Geess YA 

BENI paper in this 

fOr fhe precession š 
H `` 


Ys: 
vy Eve-table s, 


zu dvOtisha Observatio , oughly, a 

* LN ` H n st = 

about 1400 BC must have beer 

ns OF Pre cessign ` m : a c 

P tan from Vars} amihira Toe ssronologv.— N 
information irom | - US Dunself a 

> 


3 - > 

shai I š S to whe feed ; - ad zo 
js works that at the summer Solstice in his dav ao he lived, but only knew foe 
his naksherr I . iS Gay the sun Was at 9) 5 rao 
Punarvast: rmagsharra, whereas now he is in Ardrà nakshai, ` S degrees and in 
longitude, We might argue that the difference between 5o and im és Ceerees 
92 degrees, multiplied by 72, je, 1584, would give ue the na se longitudes, ie, 

A.D. 1916, when V arshamihira lived. The X "or amber of Fears 


x pat T rs before 
š — 9 result wania x99 zm 
A.D. 300, whereas Varühamihirg actually wrote about t DAD. 535. oF c 
d T rro aë .` Le E S . 292, Allow mi 
E = error 10 previous epochs, ike antiquity of the Tone? 
tisha observation, Zoted above in vw ONS ths Ya 
Jrot 


n 
F ara ra = H ~ J "es 
950/1620, i.e., r; in other words, wa 3300 2 10, ud — — in ibe reduced by 
irom B.C. 1400 to B.C. 350. Usin : ctor of. inre tow, De 


g the Precessional factor d : ! 
‘Sing š actor of modern astro- my 
F T2 = ge ^j A = i Aa F TE See 
for 72 years, Mr. Tilak in his Orion, and Professor Jacohiin an article 
reproduced in the Indian tnt. 


MWA 


D 


one degre 
first publis 
| for 1894 (page 
|. Varibamihira's time y 1896 ye a still earlier period when 

correct astronomic observations had been made i i t was when <i 
Vernal Equinox was in Mrigagira nakshatra 
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preceded Varahamihira’s own epoch by 532 x 7 
that the observation was made, and the V 
alluded to, Was composed (not written, 
B.C. 3500, i.e., 5,400 years before now. This period also may 
down by 2/13, 5,400 years being reduced to the tune of 900 or 1,000 years, and 
the vedic antiquity brought down from B.C. 3500 to the region of B.C. 9500. 
2e latter date more nearly approximates what we might call the philologist’s 
‘edie period (according to Max Maller, Weber, Macdonnell's Ind.. Lit., 1903, 
pa 2 


12. In the Controversy which raged in the pages cf the Tadian Antiquary 
Mund the Speculations of Messrs. Jacobi and Tilak referred to above, it does not 
to have been noticed that what we have called precessional chronology or the 
stem of reckoning past years at the rate of 72 years to a degree of precession is 
i to fail under certain conditions. We said, in paragraph 9 above, that if at the 
Present, day we tried to make a statement like what the author of the Ka 
"Totisha and Varalamihira respectively made regarding the date of iA nd 
AU to the South in his annual course, we should say, following our — SER 
I these matters the Sürya siddhànta, that the sun returned on J e is 
a Ongitude was 67:8 degrees. We would make KSE a eak 
| Ried southwards on June 22 by observing the solstice wit aa pa 
| Teres ve would make the statement that his longitwle WEE (A rl 127608) 
| a ating it from the first day of the Indian solar year 19 sid i Tons d 
l pasa the ‘sun, according to Sūrya siddhānta, — wing EE 
| riy sar Hom p sragraph 217 of E n tude of the sun on April 12, 
Än 1 f Indian astronomy, the true sidere: es jan tha ED: things which 
Ris 916 (i by true sidereal longitude we u 9, Noe tho precession morea 
“l irea A.D, 530) was 93 degrees and aot 0°. No 
98 B 4 
CC-0. Jangamwadi Math Collection. Digitized by eGangotri 


446 ` APPENDIX (i)—THE vEDANGA JYOTISHA CALENDAR 


“ — aa "i. a.s... 


33 degrees in X? x 72 =240 years: and jd 

aser 240 years when we attempted in ee ade a mistak 
ate by means of processional c. ronology. And a similar te Varaha 1 mat 

less magnitude, in proportion to the actual sidereal error is Henne? of g zn 

statements made by Writers, anoient or modern, as to the S el erli 

which is the same thing, the sun’s nakshatra, at the time of th De longi 

winter solstice. _ We have to realize that the sun’s solstice * "DE of th 

direct observation, but the sun’s nakshatra would general] be foung from 

. calculation from the day in the year when the sun is — e dete in ad 
0 degree true or mean longitude, and that any error in that day wean d | 
à affect the l 


18. The fundamental notion of the Vedan a Jyotisha i 
solstice should be at Dhanishthà nakshatra, et the beginning ten at Winter. 


Garga's Scheme of the Calendar (Dikshit). — | 
; f ? 


Uttari yana = Winter solstice. | 7 Dakshinüyana EE solstice 
| 
Month and Sun's Moon's Month and | 
thithi, | nakshatra. nakshatra, thithi. — — 
a 
1. Samvatsara «| Magha 8. 1 | Dbanishtha ... —E ... | Srav. 6, 7...|4 Aslesh .. Chitra, 
2. Parivatzara ... n § 18 n dE MEC P = |... Bhidra. 
3. Idavatsara “0 » b 10 5 e [Anuradha ../ , & 1... 2 i = Doe 
4. Anuvatsara ses ” 8. 7 ” + | ASvini ve » &18.|- ” Sa F. Ashagha, 
5. Idvateara See » b. 4 ” e | Utt. Phalguni,} , b.10... ” "| Rohini. 


14. Dr. J. Bunazss in his “Notes on Hindu Astronomy” (J.R.A.S. 1893), after 
making the observation that “the figures give, for the moon’s sidereal revolution 
27:318433 days and for the synodical month 29:516129 days,” notes that for every 
19 years the synodical months according to the Vedanga Jyotisha must be in defect 
by 3:399 days, while the sidereal months would be in defect by 2:098 days and the 
solar years themselves would be in excess by 14:084 days. Dr. Burgess concludes 
that the Vedinga Jyotisha betrays a ‘primitive and rough method of observation. 
Similar remarks occur in the Vedic Index of Messrs. Macdonnell and Keith. — 


y 
à$leshàm daksbine (a) prāptah tada vidyān mahadbhayam. ` : 
— Sravishtha in his north- 


know that there will be a great disaster.” HE e or T 
d Sravishtha and Aslesha a , 


that the solstitial — took place 


k without Meer — time 
š z indicates ‘th: ncy was eared 1 a had, in 
same time, the passage IndIC r had happened before, that is, n abhi shaj or 


‘respect which 
` or tendency to 


. Some certainty be drawn from the 


H bei 
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$ “THE venoe 
( “THE VEDAXG Yos caraya 
spicion that the gradual sei: “ANDAR ia 
susp Jum words wa may —— of the Sun's Path w — 
jn O SC lat t ~ Path was jn — 
uinoxes Was not then perceived 18 nature and effect apa order of nature; 
E "o ha precession A 
n Li S "ooi 
` Mrs Ty HN 
n Ze d = . S“ Y Vote SES 
zime of Kaufilya's Arthasastra which —— ves still the carmen: syst 
= a : SYvstem ar 


š solstices about 300 B 


is E Or about 200 po "ee 

WEN er, © Was na si —* ai 

į summer solstice would haye Sna; m z t that time on... 

sj summ TIO decree: 1. va Just fallen short of Aslesh St ume the san 

goutha? 110 degrees instead of at 113 degrees i 
ld have turned northward a; 29 — P 

ronid 2 ara at 2t 0 degrees ins ; š ha 
; ZONAS 5 23 š S| Stes 299° og K ZZ 2 

winter sols tice, Lea E degrees shori of s Stead of at 293 QU (D Vix 

infer that the Vedihga Jyotisha must Sravishths. We ma 

vided always there was Tent before 000 BC 


almost üll VarShamihira's time, [y tas a ant Ë Continued : 
and quantity as the modern sider 
of text), then the date 900 B.C. 
| š lr. 1i, to be on the safe 
š X years before the Christi 


eu CO Ce camen 
sidereal error o? rh. 


the Vedi&ga Jyotishs + 
w did it happen ths: the 
Sess (vide paragraph 14 supra) da nos 
-p caster? Since, as he points out, afte: 19 

- ga Jyotisha must occur 3; days late, it must folion 
that after 19 Fears people would either have kept new-moon day when a om 
. days old was shining in the sky , Jyo Ee 


> 


us QUU 


years, tithis under the Vedan 


auan aming ini y or have given up the Vediiga Trotisha al 
Again it is prooaoly unheard of that any people, however primitiva, w 
the lunar calendar, would be so regardle i 


Wo Ss of lunar phases as to Keep $ 
when the moon was in the fourth day of her waning : 


18. In handling such a system as the Vedaiga Jyctishe, we must Srs: of all 
assume, as an axiom, that no material deviation from the actual recurrence of 
tithis and nakshatras was contemplated under ii: otherwise, the whole schems 
was bound to collapse in 20 years. . The scheme was intended to be worked in 
such a Way that once in 5 years Màgha $ukla 1 should coincide with * moon in 
A Jhanishthà nakshatra " and “Sun in Dhanishthà nakshatra" at the time of Utta- 
mana. Such schemes in substance are found all over the world. A scheme of 
this description is called a tied lunar calendar ; i.e., 4 lunar calendar so constructed, 
that it may periodically fall into line with the solar year. The Jews and the 
reeks, among ancient nations of whose calendars we have precise information, 

each of them a tied lunar calendar, but without the special Indian detail of 
Shatras. In all such calendars the essential thing 1s that the recurrence of 
lunar lithis, as we call them in India, or lunar phases as they are called in Greek, 
ould correspond to actual fact; and in India, under the Vedáüga Jyotisha as 

. 4*4 as under the later Sürya siddhanta, which we now,observe, there is another 
de, that of the nakshatras whose actual recurrence also the calendar shoal 
thfully represent. Such a calendar is subject to a very ready and — um 
Zënse the scheme of tithis can be tested every fortnight by — dë 
° full moon and the new moon: there may be an error of a single 5 d stance 

i Blasis Or appearance of the moon after she has become new eng ur Em wa 
| declared by the calendar a day too late or a day io ee Doti by dro ping a 
idi be permitted to exceed a single day, and wou by adding a day to the lunar 

+ the count, which we now call a kshaya tithi, or by des tame of the) Lada 
Yana making it consist of 30 instead of 29 tithis. The t. wa m — 

atra system is that it provides a safeguard and a remedy aga 


i : apuretithisystem. The 
| moo 4 Single day which might occur, as just shown, under ap 


i m the course 
covers a whole nakshatra space of 133 degrees in the heavens in the 
.. 98-A 1 ‘ 


" 


` 
OST äm 


—— 
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2 Š: : ad 

BEG E day ALES d the'càlendar shows her to:be in a naksh 

SC es ua. y occupies, we do not want to Nar. atra, di erent £ 
at oon to ciscover the error, and could rectif it ¢ — HOW moon. Z' 

nakshatra or by prolonging the duration of a nakshatre. ar Rey drops, "t 


are effected hy a kind of judicial proces 

process, upon the ocu i lend 

who declare on oath that they have ‘seen the first —— oF le o persona 
phasis on a 


20. The såme remark applies to the conn 

J yotisha, though here the — may hive Lal es ne za of ne Veditga 
period ; Sut; liere again, in. the long run, there could have beon En for a longer 
tion from solar phenomena. `The ancient Indians of the Vedanga —— devia. 
kept two distinct reckcnings of the sun's motion, although Mays yatisha period 
of the distinction. . They noticed the four principal’ stages of shee Ke 
the summer and winter solstices (dakshin&yana and utfar&yana) S esu 

: wo 


a nakshatra space in 18:523013 days, according to modern Europe 
and in 13:523102 days according to the second Sürya siddhante. Although s 


. ° . dia. 

21. We may say a word about the tied lunar year, as now observed. in In A 
Neglecting for the dient the solar year and solar months observed Meet: 
country, what takes place over the rest of India, 18 this. The lonan der? veat met 
the solar year, but it is tied loosely, that is, in such 2 way that due Hee Tia solar ° 
begin from L to 23 days before the solar year, bub it must begin ERE 
year and within one month before the commencement of the solar y e — 

29. similarly, although the Vedanga Jyotisha says that SE bep 
of 1,830 days, or 62 synodical months, or 61 sidereal months, it MEUS should 
any extensive deviations from, the. actual solar and Mc er the 
be permitted for the sake.of the 1,830 — What — — 
Vedàüga Jyotisha may be ascertained by stu Ts i pue. 


lunar phenomena under such a system over a | 0, 35, 160, 
.. . e . š ds of 5, 8 a simply 

23. Tables A and B giving this information for perio B 630 years are SIDET 

480 aud 540 years are appended Pom: i o Ts ; Di arce Indian Eephemer 


those for the years A.D. 1897 to A. 
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n 2nd Februa > 

à as ronn? Ty 1897, the first 

o agha ukla 1 with the sun and the moon E ü year 
wp to and exclusive of dd — 6 ays, oo nt : ver 
Olstice has advan ` at by the end of 

he started in 1897. In the last year 1995 E or d'Sr Point whence 
an md itha into — sd * 8 und t p passed from 
à ht am J 0 ta : m asse rom 
ho other hand, the usual adhika month wazi SE 
a of five years, a new yuga would bezin on 8 Foby i 
Ton the moon was in Dhanishthš and de sun’s longitudo — š ry È 
493 degrees, that is, Practically, the beginning of Dhanishtha est Gë 9 
indispensable rule was to begin a new cycle on Macha ukla 1 with tie at the 
oon in Dhanishtbà nakshatra, and it y 
Elo to have 366 days to a year, this 


Course would have 
astronomers and almanac framers 


T 
Suggested i 
of the day automatica] Sh aed itself to tho 


ly in i 
edāùga Jyotisha 3 by « dut mata Prod d 


because a correction is a, deliberate i 
14, applied to a 80-year period, shows that the rul 


during the course of the 
5 days and sometimes 367, and we should 
all times, including our own, the length 

Testricted to a certain number of 
n calendar which 


the signs of the zodiac, nor his entry into the successive constellations of the 
10diac or nakshatras, 


24. The Sürya siddhanta, system at present SAADA all gren She touni 
and tho Vedanga Jyotisha, which preceded. tek Sry d over an equally large 
| Ppears to have been observed for an equally long time, an aed the days of now 
extent of country, both lay stress on the precise ascertainmen and they also lay 
moon and full moon and of the intermediate tithis — They do not, and 
stress on the nakslfatra, which D oan Cosas d athe moon's nakshatras. 
Could not play fast and loose with the moon’s pium Sois about the number of 
y do not seem to have been, or to be, equally Paha ta only stipulates that 
integra] days to be reckoned to a year. The Sūrya pad i ésha 'ennkránti, while 
the Janar year shall begin within 293 days be rore ld begin at uttaráyana, i.e., 
the edàüga J yotisha stipulated that the year shou ab least reached Dhanishtha 
at or after winter solstice when the sun should have 
takshatra ° 


`. 


. : kers 
; h to show the calendar ma 
25, : 5 would have been enoug only three yugas of 

Under Ai Vega a an that after uit Eeer et mkeo qo rachat 
| "ve n ld be 18 or heme like tha 
"eh M l EE Dus ool ai fte 
| ° e coincidences 1 3)-Sun in Dhanishtha, 
| Year, Ei Jyotisha reer “ka 1, (3) Moon in Dhanishilit, (5) SUA must be regarded 
(gei, (1) gei "Lat samedis er E loosely. That the 
KS erg iha others must be treate 
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represent five tropical "S, thati 
A tropical year, r p woke of the sun to ue a, rectly 
Š : omy, i S i 
D posee would be completed in 1826211204 daya, tact 865-242240g “tite. 
period necessary for the completion of 62 synodical — at d ys akon 
* We miele | 


surface. We shall find a satisfactor ion i 
š : H y explanation if we vi 
practical standpoint. Tor their purpose, it was necessary to — 
e return, 


out the mean tithis and mean nakshatras : 
was sufficiently assured by a cycle of 62 — E these respects 
sidereal months. An excess of one day per annum in the solar s and 67 lunar 
movement of the sun through one nakshatra space in excess of 360 yA meant the 
in 183 years and in 80 years the excess would be two nakshatra ween ie 
must assume, though we are not so told, that a system which. was —— We 
least 1,000 years made some provision to guard against an error of two ‘tak * 
spaces in the sun’s position accumulating after barely 30 years. _ — 


26. The Vedinga Jyotisha scheme supposes i i : i 
intercalary lunar EE the middle of tho third * — me ke fifth 
year of every.yuga. This intercalation was necessary, since otherwise the su 
would not reach at the end of the first five lunar years of 12 lunar months eu) 
the nakshatra whence he started. But if at the end of six yugas or-30 years the 
sun was already-in the nakshatra from which he had started at the beginning.of 
the first yuga without the need of intercalating a lunar month, then obviously it 
was not necessary to intercalate the second adhika month.at the end of that 
yuga. The principle, now observed under the Sürya siddhünta, of inserting an 
adhika month only when necessary to bring the sun to his expected nakshatra must 
have been observed at least to this extent under the Vedanga Jyotisha. ` ` 

30 true tropical years (modern) = 10,957:27 days. d 
30 true sidereal years (modern) = 10,957:69 days. 
371 synodical months (6 x 62 less 1) = 10,955:85 days. — id 
At the end of this latter period the sun would be 1:84 days short of ne 
nakshatra from which he had started on his first yuga. In five cycle’ ae 
ears each or 150 years, the sun would be 5X1:84 = 9:2 days short 0! i 
nakshatra from which he is assumed to start at the beginning of each five y 
period.. This deficiency would be made up, however, at the en gd 
yugas of five years each when the sun would haye been 2 x4:64—92 aye lowing 
on his nakshatra-path than he.had been at the beginning of the yuga 
: 150 years. : ble B, 
27. The net result, as we may see more precisely from bes EE spontane 
e 456 below, was that the Vedanga Jyotisha year, — that is, at least 


the adhika month when it was : E 
ted in practice Planes 


alendar; 


` 


pag zt 
ous device of cropping e ems — 
once in 30 years, could, arter years, be con i 
modern sided sal year, not differing from the latter up to four RT A 

.98. Comparison with the Julian and Gregorian Calendars.—The * 5 y counting 


Labli f accuracy — 
dified by Pope Gregory XIII, established 2 standard o. 1) adding 9 
305 days to a Zeen — the requisite periodical adjustments by. ( ) j 


LJ 
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a day for evëry four years, a — 451 
pape of 400 years, The — (2) dropping ^ 

* every year as a year of 966 


f i ays and maki 
s nd once in 480 years, Tn L8 the noces : y treat 
ek had to be carried ont by — Julian sn adjustments 
SE — Eeer in Virtuo or 6 ver oo 

jz, the d 26 SUN up to Dhanishths ° Decensitieg of the 

el and the necessity of bringing hi DE, nakshatra i m 
mm Hi Bank to nakshatra D i 
Uo pr yaaa n 
oles of na ( idereal mont nd = Te also nearly erfect 
Nt the 80-y e period or 371 synodica) months ow 10985, 3 tisha system. 
40] complete siderea months less -14 ofa day— seg Printed T 89 days Comprise 
while the 2907 “eh con 58.441-08 days contain 6,417 sidere i nos age D 
AS day. This s ows that at the end of the . gin question ve less “02 
tra, Dhanishthá. "Domm well 


or Süry& siddhànta periods for the ` 
— under the Vedañga Jyotish: "nd wo month and si 


of both sun and moon. It might go 


g ear, becaus 

Jyotisha, astronomer had not the same Opportunity and the aa of 
frequently setting right his calendar With reference to the sun's nakshatra. There 
was nothing absolutely to prevent his doing so," because he could ascertain the 

. sun’s nakshatra by watching the nakshatra which came to the zenith at midnight 
(see paragraph 20 supra), but if he made 8 correction i 


ing. Therefore, before making a 
correction in the solar reckoning, he would wait until the lunar reckoning was 


brought up by at least one complete circuit. We 


32. This leads us to the second reflection. If after 160 years, and by virtue 
Corrections made every 30 years, the Vedanga J yotisha year was brought to the 
Same standard of accuracy as a modern sidereal year, whereas what that system 
Was in search ‘of, though unconsciously, was a tropico-sidereal year, then like the 
Julian year; the Jyotisha year also needed a Gregorian reform. Precisely so: 
thefore we mention the reform, it will be instructive, and it will serve to de 
our knowledge of first principles, to realize what exactly were the dion ties 
Which Confronted the Vedañga Jyotisha astronomers se 430 CE 
83. In the fi t after the lapse of 160 years, the sun and moon 
D nakshatra Dhanishtha at uttarayana or winter solstice. We here SES 
such years as we have supposed, the Ba d T EE 
Dhanish ta For the sun to reach exactly eier as in year 0, it v 
Modern. astronomy, 160 x 365-236354 = 58,441-02 — 18 youra 
or the sun to reach exactly AS — 
(modern) m UND WA Ro ice un i Yedaüga years would be 
© saw above that the cycle of 160 luni-solar Vedang 
Completed in 58,441:03 days. 160 true tropical years, 2'26 
ifference between 160 Ved&hga years and Ps 4 
days ” 0 idereal years, '0 y 
: š true sidereal years, 
Difference between 160 Vedinga years and 16 
or 15: minutes of time. 
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That is, after 160 à 
€ years, the Vedatga Jyoti 
Wojan as entering nakshatra, Dhanishtha NU noma d Lia unc 
9.piace according to modern astronomy, with 3 differ y 
5 ence 


minutes of time, and he would be thinking af Proclaiming the advent of 


scheme. i Journey 
e. If he noticed the latter phenomenon, namely, the accelerati Mr a. 
Š : 5 on o the 


forerunner.of disaster (page 446, paragraph 14 supra), viz., he had turned on | 
* ¿ n his. 


Sukla 1, or the official uttara 
] yana was announced, although t i 
would correctly represent the sun as having just reached Fite almanac: 
ua —— in Varahamihira’s home by finally abandoning the solstitial ot iron. 
e — — of civil es and adopting the sidereal year instead. [i 
)Wn in the next paper that this change of practic 1 
adopted with reference to A.D. 582 as an epoch or new paring Said hayo beet 


34. We might similarly compare the state of tbings under the Vedinga, 


Jyotisha after 30 years. | 
: The sun’s return to winter solstice w 2 i i i 
years = 10,957-267 days, ce would be accomplished in 39 tropical: 
__. ' 80 true sidereal years which would brin I 
Dhanishjh& = 10,957-69] days.” d'a EE 
Difference, -42 of a day. Si 
. 80 Vedanga Jyotisha years or 371 synodical months (vide paragraph 
26 supra) which were expected to bring back winter solstice and nakshatra 
Dhanishthé, according to Jyotisha reckoning, would take 10,955:85 days. 

35. We are now in a position to understand the statements made by Varüha- 
mihira in regard to Vedaüga Jyotisha. He says that in his time the sun’s 
longitude at summer solstice was in the Karkataka rà$i (90 degrees) while his 
longitude at winter solstice was in Makara rasi (270 degrees); that formerly the 
solstices were in the middle of Aéleshà (118 degrees; 20 minutes), and the 
beginning of Dhanishtha (290 degrees, 20 minutes), and that these positions were 
correct at that time. It is inferrible from this passage that though the Vedanga ` 

signed the same longitudes as before (Aéleshardha and Dhanish- 


Jyotisha still as e - 
thadi) to tbe sun at: the two solstices, these positions were no longer correct, 
in Varahamihira’s time “as any one might see with his own eyes” (pratyaksha 


garikshanaih). | 
36. We have seen that taking a long period of 160 years the Mor 
Jyotisha was probably correct as to. the length of the sidereal year, i: 
length of the synodical month and the length of the sidereal ios S 
other words, that when it said that a yuga of 5 years e. api EEN 
Magha $ukla 1 at the winter solstice, wath the sun and moor in mets e D — 
ã i ame ou 
a Sé es items, except as to the solstice, c te Ae Seet 
S; ; 


atin the opinion of Varahamihir: À 1d not be: 
was wou 
What that time S Miad move 


d by the Vedanga Jyotisha at onetime. V ^ 
poor dics in doubt if we knew for certain — — ox Dhanishthā 
interval between the SC, ae same (hin. 


h an arc equal to the 
(203° 20 ) and the fearing of Makara (270 degrees), or whic s o on the half o 
‘and which we also hold on the authority of Varahamihira, e one Applying 
isl hà (118? 20’) and the beginning of Karkataka rasi (90 degrees): sb mnihira 
lago intervals to the summer MET we may meri 
turned southin his time irom } 

DE SCC that in his day the gummer aonde — RUE 

i i.e., in th t quarter or paaa of Fun ; 5 
ies 0. RE SR bo in Karkataka rasi, where also he says 
e 


vasa naksbat f the sun's 


t 90 degrees O^ thing 
any 
becat sun was 
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er solstice in his time, and Becoldl 
at unm 28° 20” from A$leshürdha, 1 19° gi. Dën 90 degrees ig 
gab supposing the solstices in Varahamihira’s t 93 Jyotisha. 
raos, respectively, and these more ancient Solstices, Le. t degrees and 978 
“tisha were at 118? 20, and 293° 20" ES, Le, 


hose under the Vedanga 
7 ahamihira would still be strict] > FoBpootively 3 the statements made by 
Ze itude of 93 degrees would be correctly described: by elus. but observe that 


in Pushy rather than in Punarvasy nakshatra. ay observer as being 


453 


38. The statement about the winter ‘solstice being in Magha lunar month 
occurs in several ancient works. — ots 
p VEDANGA JYOTISHA: verse 74. 


Prapadyete $ravishthàdau Süryacandramas& vudak 
sürpirdhe dakshin&rkastu mügha $rvannyoh sada. 

i.e. “ Uttarayanam takes place when. sun and moon 

the beginning of Magha. In Sravana month at the half-of 
his dakshinàyana." > 

GARGASAMHITA (quoted by Dikshit) verses 4, 5. 
yada maghasya $uklasya pratipadi uttarayanam 
sahodayam Sravishthabhih somarkau pratipadyatah 
tadatra nabhasah $ukla saptamyàm dakshiniyanam 
sarparddhe krute yuktim chitrayamcha nisakare ' : 

“When sun and moon join in Sravishtha or Sukla 1 of Magha, it is utta- 

rayana, and then dakshinàyana is on $uk]a 7 of ravana month, when the sun is 
the middle of A£leshà and moon is in Chitra nakshatra.” 

Baudhayana Srauta Stra (cited by Mr. Shamasastriin his Gavamayana). 
müghe masi dhanishthabhih uttarenaiti bhinuman 
ardhàslesha$ravanasya dakshine upanivartate 

A * In the month of Magha the sun goes north with the asterism Dhanishthàs ; 
in the month of Sravana he returns south in the middle of the asterism A§lesha.” 


89. Probably the earliest reference to the fact that the winter solstice coins . 
cided with Macha $ukla 1 is that in the Kaushitaka Brahmana (quoted from 
Weber in Macdonell and Keith's Vedic Index) which says that the solstice falls 

“asya, amavasyayam. a i 

Probably again the latest reference to the Vedànga Jyotisha arrangement is 
to be found in Kautilya’s Arthasastra, whose date has been placed by Dr. Fleet 
«Well as by Mr, K. V. Rangaswami Ayyangar about 800 B.C. Inthe Artha- 

"a the remark is made that the seasons from sisira (Magha and Phaiguna) are 
7 Jana, and those from varsla (Sravana and Proshthapada) are dakshinayana. 
Tel in 300 B.C. the winter solstice was not in the same nakshatra on Magha 
kay as it had been in 1100 B.C. ; but here again, if we.reflect carefully on the 
indian Practice when speaking of the calendar, we shall be convinced that the 
rte in the Arthaéastra of the ancient solstitial coincidence was not unjustifi- 
Q - i : 


join in Sravishthà ab 
ASleshi the sun has 


. 40. To the Indian till, asin the Vedanga Jyotisha period, the essential 
iting ig ds be and tithi and the moon’s nakshatra. During the 
Irene of the Vedanga Jyotisha, there was a further preocqupation, that the 

99 | : 
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sun's uttaráyana should not occur before 
ayan Ore he had re ishthā 
Khat —— announced late, i.o.,:& few days oy a Banishtha nakshatra, 
— p à: ed he had reached nakshatra Uhanishtha, was a Hitler Qi hed “turned 
gee As is SE the common sense of the people wh cot little “onse. 
Seer ano GERS that they did not know that ina 5 year riod of wate the 
— ys ` a year, the sun would not be entering into uttará; = — y 
Bey eaoh erbe must enter it a day earlier each year. Ma a — Same 
meal ward journey of the sun and not merely his entry rage" 
journey ; and provided the sun and the moon had reached the: 
e 


nakshatras at or before the commen : 
rayana in the sense of the.entry into pu dE da RS 
41. We can account fora year of 866 days only o Sé — 
‘correction was made, though at long intervals, and UE ° supposition that A 
principles, of the calendar, a correction would n Ke Seen that on the 
once at the end of every 30 years and again at the — Suggest itself 
It may be that the first correction was made at the $ a € ail 480 “years. 
and the second correciion at the end of 510 or 540 years Ç F o NEAN 40 years 
@ correct sidereal year is, and was probably at all times ie e dian purposes, 
vedic period, more useful than a correct tropical year. That EIER the 
been so even during the period when a tropical calendar ux aes ki 
appear surprising, but the Vedic and Vedanga J yotisha, AER GS CSO may 
tropical but tropico-sidereal. A strictly tropical calendar would Wee 
necessitate a deviation from. the scheme of nakshatras for the differentia * 
in the different years of a yuga: Hindu usage abhorred any such eds 
Why they abhorred it is another question. Varahamihira says in his Brihat. 
samhita that if the sun should turn north without reaching Dhanishiha it 
portends disaster to people in the north and if he turns south without reachin 
the half of ASlesha, he portends disaster to those in the soath. This statement 
seems to establish 1) that the solstice had at some previous time actually got 
away from its then nakshatra and that the Vedinga Jyotisha then made a last 
endeavour to tie the solstitial sun firmly to the nakshatra Dhanishtha ; (2) tkat 
men in those days did not, as we do now, expect the precession to move definitely 
at a certain pace every year, but that at long intervals of years they woke up 
dimly to the discovery that the solstices had got away somehow and unaccount- 
ably from their fast friends the nakshatras; (3) that a divergence of a solstice 
from its nakshatra was noticed only when the nakshatra was not reached, not | 
when the nakshatra having been reached, uttarüyana was kept for civic and 


religious purposes a few days or even whole weeks late. 


THE VEDANGA JYOTISHA CALENDAR—TABLE A. 
Annuary for 30 years applied to the years A.D. 1897—A.D. 1927. 


; Garga’s Scheme of the Calendar (Dikshit). 


e - 
Uttariyana= Winter solstice. Dakshiniyapa =Sommer solstice. 
[xx ah cae ie IN co cune | PL 
d , Moon's 
Month and Sun's Moon’s Month and Sun's BATES 
Tat nakshatra. nakshatra. tithi, nakshatra. naks 
š = ñ hitrü, 
1. Samvaisara Mügha $. 1. | Dhanishthi. Dhanishthü, | Srav. 8. 7. 3 Aéleshi. Chi z 
H i p. ] üdra- 
2, Parivatsara ... halo - Ardrü. n b. 4 .n E p 
š i eshi. 
adhi. $. 1. ” 
3. Idavatsara `... 35 b. 10. ” Anuradha, ; ” = Jabodbi. 
——— Aévinl. * 5. 13. a ^ 
4, Anuvatsara  .- 2: — 
5. Idvatsara , b. 4 » Uti. Phalguni.| ,, b. 10. ” 
e Vi D D j 
. e ; ishthé. 
r 0) À February 2 Migha Sukla m Moon in — Sun in Dhani 
D " , E - 
Hmm lo 1l gem ol Zä 
| à) A De 1900 < g = BO j 2 Uttora Phalgual. 
L 5) A.D. 19 ” » a 


* 
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D. 


l, Moon i; D à 
7) A.D. V n Dhanishfai, 
H A.D. 1904 ” 10 A Bahula m » Ardri 


€) A.D. 1902 February 8 Müzh 
) 1D: 1908 dades Sula 
143 
d 


0, Annrü 
9) ADU199- "wv Hoy oS PLE 
ofze 1 , 1 Advini, ` 
0) A.D on Gehual Ke Phalguni. - 
` . 1907 1 ; 
JA Da MEME m 
3 : (13) A.D. 1909 » d n Bahuluig, ” Arie 


14) A.D. 1910 d 15 Sua *' n — Anurüdhi, 
LG) A.D. 1911 ya 1a d Séch, 4 n Aévini, 


n Uttara Phalgunt, 
fen rae Hes sn l^,  Dranishthi, 
4 


. 1914 — ,, 18 , Bahula 10 : —— (not Ardra), 


D 2 
109) A-D. 1915 s 2 ud 7  " Ana 


A.D. 1916 n Bharani (not Aá int £ 
* WEE n r) ” Ee *$ ^» Hasti (not Uttara. — 
f(21) A.D. ” 1 ” ukla 1 Dhani, 
! (22) A.D. 1918 ç 22 , "s nishihd, 
s JS A.D. 1919 2o M Wd. Punarvasu (not Ardra), 
| (24) A.D. 1920 3 AI NUS M ees (not Anuradha). 
L(25) A.D. 1921 o 25, Bahua 4.” —— (not Aévint), 
: " ” asta (not Uttara Phalguni). 
(26) A.D. 1922 26 uk d 
Ka A.D. 1923 H 28 = E la T » — Dhanishtha, d 
2 ^  »  Pnshya (not Ardrii) 

6 4 (28) A.D. 1924 » 28 ., nakula 10, deter — 
(29) A.D. 1925. 28 Sukla 7 , Yeshthü (not Anuridhi), 
(30) A.D. 1926 March 2 P Bahula yo” Bharuni (not Agent 

, 


n  Hostü (not Uttara Phalgan1), 


— 3 , fh 1, , Stab (not hash) : 
RIT. 5 ~ons Long. on March 3= 319° =. 
(31) 1 — P. Bhad. (820°) not Dhanishthi—= 


” 1, n oe 

-H.—Sun'a Long. on Feb: 3 = 2930 
I practicully, Dhanishtha (9933). Lë 
30 Years’ Oyong (Vepayea Jyousua). 


| 90 true tropical years (modern) = 10957-27 days. (365-2422408 d. 


(February 3 v 


I a year). 
a year). 
Sürya siddhanta, at. 


2) 80 true sidereal years (modern) = 10957:69 days. 365°256354 d 
e 371 synodical months (6 x62 less 1) = 10955-85 diss ( ; 
29°530588 days per month). 
Difference between (2) and (3) = 1-84 days for every 30 years. 
(4) 401 sidereal lunar months (6 x 67 less 1) = 10955:99 days. Sürya siddhanta 
at 27°32167 days to each sidereal month). T^ Pare siecle 
Difference between (8) and (4) = -14 ofa day. 


480 Years’ Gros (VEDANGA JYOTISHA).' . ` 


V 48U true tropical years (modern) = 175,816:275584 days. 
6 480 true siderea] years (modern) = 175,323-0432 days. 
(7) 480 Vedanga Jyotisha years (16371 months+1 month)—175,328:100956 
ays. 
9 Difference between (5) and (7) = 6:8:6 days. i 
) s S (6) and (7) = 057 day = 1 hr. 26’ for 480 years, or 
(10 10 seconds of time per annum. e 
š (5) and (7) for 1440 (= 3480) years is 20-478 
days. 
E S417 lunar aidereäl months (16 x 401-L-1 month) = 175,323:156 days. 
- Difference between (7) and (11) = -05543 of a ay. 


Conclusion (a) The Y. edanga: Jyotisha year would, in the courge of 480 years, 
become a true sidereal year, differing from the modern true 
sidereal year by 208 palas for 480 years, or by less than half a 
pala or J0 seconds of time per annum. ; 

(8) From differences (9) and (12) it follows that after 480 such Vedanga 
Jyotisha years as are here supposed, the yuga. of 5 years must 
begin once more with Magha “ukla 1, the Moon in Dhanishtha, 
and sun in Dhanishtha. ~ : S 

(e) From difference (10) it follows that a period of at least 1440 years 
must, other considerations apart, separate the commencement of 

; e the Vedànga Jyotisha era from Varahamihira’s epoch, 

“A . ë 
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APPENDIX (i) 


LUNI-SOLAR PRECESSION AS APPLIED TO-INDIAN ASTRONOMY 
Lhe year of Sanya ayandmsa A D. à. | 
D. 933 how X 

(page 94, paragraph 299 of text) — 


(pag As ddhanta. the ear Ë — termining, accordin to 
Sarya Si y. year of sünya ayan&msa that is 5 
degree of precession was zero in other words, ‘the point Ds d en E^ 
which the commencement of the tropi inci — —— 


ial longitudes coincided. We 
; the apparent vernal 


e h 21 at 5:46 mü te: 
this time we make the addition of -2105 of a day in order pue D dos 


quinox at Lanka was March 21-2148, 


i ear at Lanka was on April 19: - 
ing to Table Ji of Indian Chronology (2nd edition), page i E — 
between the two moments 22°7349 days was the time taken by the Sun to advance 
along the ecliptic from U° tropical longitude tv 0° Indian sidereal longitude in the 
year A.D. 1909. We know that this time increases every year at the rate of 
365°25876 days (length of Indian sidereal year) minus $65°24291 days (length of 
European tropical year) or -016556 of a day, roughly 1 ghatika per annum. 
Therefore the difference of 99-7349 days must have accumulated in 22-7349 — 
:016596—1373'2 years. (Roughly, we might say that 293. days or 1865 ghatikas 
correspond to as many lapsed years). Therefore the year of sunyá ayanāmśa 
according to Sürya Siddhanta was A.D. 1909 minus 1378 years— A.D. 536. There 


is a slight error in this method which assumes the same rate of precession in 
A.D. 536 as in A.D. 1909. 


2. We can arrive at an exact result by another method. . 

The commencement of Sürya Siddhanta year A.D. 1909-10 (vide Messrs. 
Sewell and Dikshit's Indian Calendar or author's Indian Chronology, 2nd edition, 
Table II, page 258) was on April 129492. e 

3. For Greenwich equivalent of this, we deduct -2105 day and for interval 
after Greenwich noon we again deduct 28 day. ‘Therefore Greenwich time corre- 
sponding to Lanka time = -9492 minus 4605 = 4887 of a day after noon. 


4. At noon at Greenwich on April 12 A, D. 1909 Sun’s longitude, by Nauti- 
tal Almanac, was 21°, 56’, 0:5". Increase of Sun's longitude on 12 April A. D. 
1909 was by Nautical Almanac, 147 seconds of a degree per hour. 

5. Therefore for 4887 of a day—11:7288 hours, increase of Sun’s longitude 
was 11-7288 x 147" = 17241886". 

21°, 46’, 0-5"—78960" 5 of a degree. 
Total —80684'-6836 = 22°, 24’, 44-6”—22-4124. ; 

6. This, by the Navtical Almanac, was the Sun’s longitude at the commence- 
ment of the Indian sidereal year, 1909-10, viz., on April 12:9492 (Lanka time) 
quen by Sürya Siddhiuta the Sun’s true sidereal longitude was exactly 0°. The 
bp rence between the two longitudes, 22-4194? must be held to have accumulated 
die adual increments since the year of ganga ayanüm$a, or the year when the 

erence e vo longitudes was 0°, , I 
T. N —— — the Sun’s longitude, according to the Nauti- 
tal Almanac, and that according to Sūrya Siddhānta arises from pe — eg 
(1) The precession properly so called, the rate of which, pecs amg SEN 
— Ball, Young and other authorities, was in A.D. 18037 A S 9 E E n. 
201896] degree), while its rate for a past year removed by an 9 


. [^ = i d 
Aën from A.D. 1909 was 30":2585—t 000225 per annum; or (in degrees), 


61* — t x `000000062° per annum. 
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TE | 

HE APPENDIX (ii). 

T : ) : 

+) LUNI-SOLAR PRECESSION AS APPLIED TO- INDIAN ASTRONOMY. 

^ The year of Sunya ayanüm£a, A.D. 533 how determined 

i | (page 94, paragraph 229 of text), 

+ The existence of the error adverted to in aragraph 217 of y 

i ` A y € - tl T 

s: (page 90) furnishes us with a simple means of determining, EE p" 
$ Surya Siddhanta, _the year of Sünya ayanimsa, that is, the year when the 
degree of precession was zero in other words, the point in the heavens at 
st which the commencement of the tropical year coincided with that of the Surya 
S Siddhinta sidereal year, or when, according to th 


o to tho 


ees of 100 yonra. — 


et ar ee d bm 
cal, with rofereno 


rly as undor an oxoli, 


this time ee make the audition of 2105 of a day i 
so that the moment of apparent vernal equinox | . 

The beginning of the —— siderea] y i ise EST Sg 
ing to Table Ii of Indian Chronolog 
between the two moments 22-7349 d 
along the ecliptic from 0° tropical longitude to 0° 
year A.D. 1909. We know that this ti i 


le tropi 


on r (s Ü 


baok of t! 


tho falling bao 
on poroc 


Hey E (length of 
° rough atika per : 
Therefore the difference of 29-7349 days must haya SE in 99-7349. 


ay that 223 days or 1865 chatik 
correspond to as many lapsed years). Therefors X EUG Shatikas 


Ívod so on 


tho falling 


bo 


2. We can arrive at an exact result by another method. 

The commencement of Sürya Siddhünta year A.D. 1909-10 (vide Messrs, 
Sewell and Dikshit's Indian Calendar or author's Indian Chronology, 2nd edition, 
Table II, page 258) was on April 12:9499. 

3. For Greenwich equivalent of this, 
_ fier Greenwich noon we again deduct ‘25 day. Therefore Greenwich time corre- 
' Sponding to Lanka time = -9492 minus 4605 — "4887 of a day after noon. 


4. At noon at Greenwich on April 12 A, D. 1909 Sun’s longitude, by Nauti- 

cal Almanac, was 21°, 56’, 0:5". Increase of Sun’s longitude on 12 April A. D. 
1909 was by Nautical Almanac, 147 seconds of a degree per hour. 

5. Therefore for -4857 of a day=11-7288 hours, 

was 11-7288 x 147" = 17241336”. 
21°, 46’, 0°5”=78960" 5 of a degree. ` 
Total =80684”-6836 = 29°, 24’, 44-6”—29-41940. 

6. This, by the Nautical Almanac, was the Sun’s longitude at the commence- 
Ment of the Indian sidereal year, 1909-10, viz., on April 12-9492 (Lanka time) 
Wien by Sürya Siddhiuta the Sun’s true sidereal longitude was exactly 0°. The 
,uterence between the two longitudes, 29-4194? must be held to have accumulated 

y gradual increments since the year of séinya ayanāmsa or the year when the 
Ulerence between the two longitudes was 0°, : 

T. Now the difference between the Sun's longitude, according to the Nauti- 

tal Almanac, and that according to Sürya Siddhanta, arises from two causes :— 
(1) The precession properly so called, the rate of which, according to New- 
comb, Ball, Young aud other authorities, was in A.D. 1909, 507-2585 per annum, 
7018961 degree), while its rate for a past year removed by an interval of 
Aë DCS from A.D. 1909 was 50”-2585—t x 000295” per aunum; or (in degrees), 
013960 — t x -000000062° per annum. e 


we deduct 2105 day and for interval 


of ailffarent poriods ufter which a rectification of tho M odünia 


increase of Sun's longitude 
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(2) ‘The excess of the length of the Indian si 
moder y ek € indian sidereal year 
( ern) sidereal year, which, as stated in paragraph 217, page 90.44 "eet 
doa, 


3. Putting the two causes together, we i 
elt difference A for any number of — t before a formula for the 
© Muropean tropical longitude of the Sun and the Sun’s Indian siderear} etween, 
=t fe 4990 : ` : ungitu( 
WAT se ee Ze 0051. [The 2nd t should, strictly s ae. : 
1 : : 
for 7 decimal places- n this case will not make a sensible difference ^ E 
9. Putting 1,377 years for t, A =22°4162 degre ichi 
173 Š 3 — e 1 
paragraph 5 su pra) the difference between the Ree — GE (vide 
Jongitude for tae Sun on April 12-9499. We infer that the exact eae LEE 
Ayanümáa was A.D. 1909 minus 1377 years = A.D. 532. , | year of Siinya, 


10. According to the formula in paragraph 8 supra the rate of precession i 
š In: 


"016322? — 1377 x -00000N062° = 016322? — -00008537 4» = *0169; 
š ÄR E 6237? 
and for any number of years t before A.D. 532, A or the cumul, y annum, 
precession = t (:016287?—(£ + 1) x-000000081% ; Ko, 
For 3000 years before A D. 582, i.e. in A.D. — 2468 or B.C. 2469. 
A =8000(-016287° — 3001 x 000000031°) = 3000 (:016237*— 000093031» 
— 000093 ' ) 
. 016144 
=48'432° exactly ` 
For any number of years after A.D. 532. A = t 016237 + (t + 1) x 
-000000081°] [ Gra) 
From the last expression we deduce the addition to be made to Indian sidereal 
longitude, in years subsequent to A.D, 532 in order to obtain the European 


tropical longitude. l 
: Quantity to be added 


to Thidian sidercal 
longitude in order to 
obtain correct (Euro- 


pean) tropical 
longitude. 
Ze For A.D. 632... 100 years .. A = 100x (010240 16210 
i 782... 900 , A 200 x { SE } = 900x-016249/2 ... 32486 
. 237 : T 
832... 800 ,  .« 300 x l ern ! = 300x-010246/8 ... 48788” 
"016237 d sa 64997” 
932... 400 4 . 400 x { 4005012481 | "= 400%°016240/4 m 0 
016237 .. 81207 
1083... B00 p . 500 x { Speen } = 500x 016252/5 
f *016237 z " s. 97534" 
1182... 600 p ^. e00 x { BEE un |.” 600 x-016865/6 
d *016237 se yn wa 1158811 
1282... 700 ,, 700 x { si } 700 x 016258/7 
18-0004" 


916297 l= *016961/8__... 
1832 ... 800 p 800 x Rec 800 x 016261 / 


1432 .. 900 p — 900: Met E 900 x-016265, .. — 
1532... 1000 1000 x { 900031081 = 1000 x -016268/0 ... 16:2080 
1683... 1100 110% | , 016237 gy | = 1100%-016871/1 — nem 
1732... 1200 „ — 1200 x { — } 1200 x -016974/2 at Ya 


016237 |. 016277/8 — 
1300 x { + 000040881 } 1300 x e 227926” 
01628 *016280/4 se. 
1400x | Ee } = 1400 x — 


z 016287 016283/5 .. 22 
1500 x { 200086681 } = 1500 x I ci 


1832 ... 1300  , 
1932 ... 1400 ` , 
* B 

2022 ... 1900  , 
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€T er amen ss, efl 1-3, 
TRANSLATION. 
** In the dark part of the last night called 


š Vaigarai (in t ; c 
the dark fortuight, after the moon had set, and — a had att) following 


"ud Gis Quia. Lia 

Zëtteg Gig s, CHA eir pi 

Qevarrarñaur p s; Qs eres di LA Gor * 

DIFTA wen r Hurt ras @m2OQwg 

POr upa. 
Sex" far rin, Hä ee eU Cesrarons. efl 188-197 

Lë TRANSLATION, 


Silappadhikaram is of prime importance to the chronologist of Tamil literature 
for the following reasons :— 
(1) It is the earliest work in extant Tamil liier 
mentary furnishes a clue to the exact date of its compo 
(2) Itis the earliest work in extant Tamil literature which contains a citation 
, of a date in the style now current, viz., by tithi, vāra and nalshatra ; and 
(3) For the reason (1) above given, it Ze an important datum in determini 


the age of the Third Tamil Sangam,* and thereby the age of many of the Tamil 
poets known collectively as Sangam poets. ; : 


‘2. Adiyarkunallay’s commentary on the first of the passages given in para- 


graph 1 supra (line 3 of canto X of Silappadhikaram) may be translated as 
follows :— 


ature, of which the com- 
sition ; 


“The month of Chittirai in that year began on a day of ° Svati’ nakshtra, a 
third thithi (apra, third, is probably a wrong transcription, as will be presently 


*Note.—As observed on page 105 of the Text, the earliest Tamil works that have come down to us are tho 
Tesult of very careful compilation and redaction, To the body of scholars, critics and editors to whom we owe 
ction we should now apply the title of a Saugam, i.o., a literary court or acadomy: but they them- 
elves modestly declined tho appellation, and they would rather have us believe that tho kind of service they 
performed had always been normally performed for Tamil literature by 1 sories of three sanzams dating from a 
hoary antiquity and spread over many centuries, huudreds of poets being included in each sangam. (Commentary 
rayandr-agap-porul,) This fiction is of no use to us, except as indivating that after the lapse of a vory few 
Centuries a Tamil work like Tolkdppiyam —vide page 19 of tho Text,— possibly belonging only ro tho sixth century 
AD., was apt to be regarded As dating from a hoary antiquity, perhaps becauso of its being n recension of earlier 
Tamil grammars of the same name, (Tolkdppiyam claims toh avo been composed in tho very first age of the Tamil 
ee by T olküppiyar, one of the twelvo disciples of Agastiyar, the mythioa! and Brahmanic founder of the Tamil 
language and of ‘Tamil lettore.) ‘Tho reference to any work as a “Sangam” work must be understood to mean 
that it was ono cf tho works recognized us standard or classical at a period (perhaps 8th to 10th century) when 
* rend recension or redaction of such works was carriod out: the dates of tho works themselves must he 
‘ independently on the evidenco available. ; cn : 
e ara able to elisie two dates respeotively from Paripédal (A.D. 634—vido DM ns rH — 
tkdram (A.D. 756,—the present paper): a third date, or something "n E un — 
Taury A.D.) has been evolved by tho labours of the lato Mr. Venkaiya from the ues udi Kmak. es 
Epigraphica] Report for 1907-1908 pago 66) for Mudukkudumi Poravaludi Palyiigasiilai, tho Ké ing E w ves 
honour We have a few Pieces in " Paranduitre and who is roferred to in Maduraibkdnchi (ono 3 oz eer ty the 
—8 — anthology) as nn ancestor of Nedunjeliyan. From these three datos wo may infer some a 


i i igni iod, ae just stated, somowhero in 

ü od in assigning ta thom a period, Just som 
yan — A end in quostion woro the contro of tho main em oy slo in Sangam 
te, just aq Arthur und Charlemugne woro in Weatern romance, Senguttuvan with whom wo aro ohie y 
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Co, tom at 1 A - Narkirer Kaliit-talayiir, Kadiyalar Urittirankanganir, 
de kh, Pooks (Müngudi Marnthanür, Paramar, Narklpr, 
A 


; Sunday. On the 25 : 
— when full moon joined with SC qh hat Chittirai, whi 
eight days ; then tees went on for ‘four times seven dav ste da 
SE day o tho tai a sa do Yaa then on Monday the 28th a de 
: l ar Iortn Pc ay of Vaioac - 
there was a general bath in tho sea, at viii ha Ya eg DST, 
"relled ; 


day, with ‘ Jyeshtha’ naksha 
; the tra, on the last night of t i À 
ba ena portion of the early dawn, called ——— after tb aoin OTe ik 
> was quite dark [the hero and heroine left the ana the 
abode in 


9. At this stage it may be well # bri 
karam, so as to be à i TORUS to recall briefly the story i : 
— o be able to understand the bearing of the dates x: —— 

Kovalan, the son of a rich me aviri i i ; 
of the Cholas, had wasted all his — Up pr: maritime capital 
Mãdhavi, deserting his faithful and loving wife Kus up ‘Ono called 
according to their yearly custom Kóvalan and Madhavi = —— — 
watch, from their gilded r, th eet E 

: guided canopy, the sea-bathing festival which b Š 
the 28 days’ celebration in honour of Indra. The festival beg rought to a close 
a Saturday near the full moon at the end of Chittirai (this Sek SE 
tells us, the first Saturday of the festival was the 2tth of Ou D —— — 
up for four weeks: on the Sunday following the last Saturda e th Pis SC 
flag was taken down, and on Monday the people went to bathe in the —— 
the present occasion Kovalan sang to the accompaniment of his lute e s 
though he were pining for an absent love. Presently Madhavi took the lute E za 
him and sang in turn asimilar song. Kovalan was stung to the quick b the 
actress’ behaviour and left her abruptly. In vain she implored him to retur, but 
the commentator tells us that the next duy, Tuesday, the 29th day of Vaigà$i, was 
a bad day for parted friendships, the nakshatra being * Jyeshtha’ (the proverb 
Qeqamruj Geen A8 Cris sru2ure is still current in Tamil). Kovalan, instead: 
of returning to the actress, returned in the evening of the Monday to his own wife . 


concerned in Silappadhiküram is tne hero of the fifth canto of Padirruppattu and the poet Parayar has thero 


Tamil poets, as a sort of golden age 
ad passed away ; and in this assump- 
led critics in regard to Silappadhi- ` 
nd which, from the 


sung his praises. 
This particular literary oycle appears to bavo been celebrated by the 
of Tamil literature, long after the kings themselves and their generation h 
tion will’ probably be found the real explanation of a good deal that has’. puzz 
kdram and Manimékhalai, These two poems are centred round the Kóvalan-Kagpaki lege 
antiquity of Pattini worship in Ceylon, we may perhaps daro from the second or third century A.D. so far as 
that island ia concerned, vut which ja India is perhaps nor older than the seventh century A.D., since it first 
appears there as.a reminiscetice of the golden age, rather than as an .episode falling within tho time-limite of 
that age. Thelegend woe probably associated from the first with Madura and the Pügdyans, but hi [en 
not wonder that Su attraciivé a legend, with so much of tho supernatura $, was linke CG Ü 
next step, with tke Chslas; it apparently remained for pocts of the 7th and 8 Dm ——— 
further with tho Chera king Senguttnvan, by depicting Kanyaki, as journeying (sa 4 Loi —— E 
the death of Eurydico), for fourteen days without food and drink, due wést, to seok hor SSC us «d TA 
mmortalized by Iangö-adisa}, a DATE as Gajabahu of the 


of the, Chera kingdom, and as having boen there i 
the eighth century poe ury A.D. was as legendary legonds ghape themselves, ho 


r, Senguttnvan of the sixth cent h 
d: and by an anac wa how a m 
sg d he court of Senguttuvan; and further, teoming 


l woven into i 
th centuries 
mewhat 25 


hronism which will not surprise any ono who know Y s £ 
brings Gajabāhu into t being. a dramatist (Sila pp dhiraa tian), ses 
does, with action songs and choruses by actors and actresses, 18 throughout — di —— tho 
brings in the supposed author Ilingó-adigal, as 2 sort of Prospero, a.character in this o — unjess the object 
audience in the first, person, along with his friend Süttanür,—a wholly unnecessary pre ure minder the pei- 
was to sustain the identity of a feigned authorship. ‘The .liction of writing a roman Ds ent eighth century 
name of [lango-adiga] was cleverly conceived, and it was protably thorooghly | apprecia by Shitanlr, in B 
Tamil andienc: a8 a happy e the RD eyelo < —— i. padhikiram, * 
i i noti ce hi i 1,55 6098 cycle and 
Manimekhalai, does ~ot introduce himself Into the legend, as do — AES Sengottuvan GE 
historical critic und, poet of the seventh century A.D. E ihe utter absen 
the ke which evidently had attained. full EXE before — os: seination of a0 eight 
i Y v. in 'amil there was nothing unusual in his. being TT Si: "ER vec 
—— SE GE ns the latter’s — a hl ane EE fame, 8 SCH 
i ) have rei "hot earlier than Nedunjeliyan o ng dm i 
by some writers to hnve reigned somew L — ys —— who : 
i itle i but the former is a somewhat shadowy © A ent oentarí 
GE haya a OE nv Rue d oder to be cu rid of in the next, &nd poets who Ge bere m n 
in nk Së used the bom merely to connect it with the golden age. Kanpela t| T uyan is.the only num 
a "in his honour, Ze kimself but faintly delinested ia Munimekhslai, end Seng 
p — h nen : 

i i t in bold relief in both the poems. : YA 
SE chronological indications, it is apparent e- h — — in order to epum 
$i adhikaram that Manimekhalai was written first and T AE ire aiai worked apon PTV" known t 
saa ilo it is apparent that the authors af ere e ; —— legend were n ri ri ad th at i 

interi ) it that the main details of the nad : works wos WITO ikala and! 
materials, we may tako it t seent of those = 

i sre than about a hundred years t of Chengutiuyat , ssi 
the Tamil peorle for more t *n Tari] literature with the golden ago Í and it is P 
i “lity. it was associated in Tamil litera longer time, š 
md Keng wA though in Ceylon it nad apparently been — Kee? (2nd century AD 
sac eun qut 'go far as that island is concerned, from the epoc u 
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t Ma 1 Im, and Surprised : — 
pis last bit of property but a Code Where he hoped to spa ll an invita- 
trading on this capita]. She readil © item, and rehabilit of her anklets, 
re the dawn of T ady complied, and itate his fortunes b 

befo uesday and while it , 2 they left their home secretly 


Presently he met a company o Ae city to sell the anklet Ges 
Se Ee e 


soldiers to behead the thief if indeed he w; Ee oe tyrant, ordered his 
ithou 


without any trial, poor Köv 
; alan’s heg 
excuse was that, if the offen SE cut off by an executioner, whose 


:of grief : 3 : 
the godd peu the city took fire simultaneously on all sides, and although 
y whioh, she owned, had bom seht troie m Kamgaki and pleaded for d 
on Fila, Las ; nac n already doomed to destructi 
Dr D det is dasmi a a: 
|. m the city, wit | revenge, would not relent, and pronouning her cur 
| Gest ; rew from it to the adjoining forest of the Ch ioi ue 
1 w Se Tah day ee peon By the shepherds Pe ——— ae 
s honor : the O ` d a king had a costly temple. and statue erected in | 
“gitt by the — Pandya did the same: and so did Gajab&hu, King of GE 


"e Although th. i — 
of X5 gi the poem itself does not give any other detail as to the ti i 
day of oo eve Kannaki from the Chola n than that it took beoe p 
having a Wa a fortnight, after the moon had set, when it was quite dark, day not 
8 19th 7 fiis commentator Adiyarkunallar (who may have lived in the 11th 
between Mo Pi -D.) confidently supplies other details, viz., that it was the night 
EI? day an VI and Tuesday, which was a day of “ Jyeshtha " nakshatra and the 
Saturday a aikasi, He adds that as the festival of Indra began that year on 
the jet di M Chittirai, the Ist Chittirai must have been a Sunday; also that 
from Des M T. Chittirai was a day of “ Svàti ” nakshatra. Lastly, it is inferrible 
had o nly Cie that the month of Chittirai, which usually contains 31 days, 
"0 thé anger ` 17 this particular year. Thé investigation will turn naturally 
E — to the following questions :— 
ite ^ Sum n between A.D.1 and A.D. 1900.was the month of Chittire, 
100 


` 
CC-0. Jangamwadi Math Collection. Digitized by eGangotri 


462 APPENDIX (iii) — rr em 
TE OHRONOLOGY OF EARLY TAMIL I 
i LIT. j 
yeurs de See of years fur p 
ng on a Sunday ? 
(3) Out ja 
) of the number of years answering question (2) 


thirteenth tithi i i : 
Monday ? lina bright fortnight combining with nakshi 
š ra 


5. The answer t, : 
between A.D. 1 and A.D. 1900 (3) which is also the soluti 
satisfying all the conditic 0 there was only one ye on of our problem, ; 
See DERIT Ee sear ue Mn ae Lied was Monday E 7 Man WS and EXT that 
the bri ol. 1, Part IT, of thi d iy; A.D. 756, ay, 
right fortnight of Lunar Jyeshtha — i thirteen ti dun 


* Anuradha, ” ithi endi 
A," the tithi ending at 84 ghatikas after Sunrise, and th 


nishing an ans 
= wer to (1) ho . 
; ` ,” w man ? 
t Yo 
how man 
«c Anuai E 


6. The reader may ask: H i q ; 

records, this unique diis i oo that, in the general dearth of histori 
ama dio ha à ed from the year A.D. 756 wh veal 
PP ave occurred, until the year : en the events 
ee cS eee See € some centuries later, when the 
nakshatra Jyeshtha occurs, we may suppose ila combination oi Mda TE 
but the facts, that (1) the EE tegt in Koval — s 
after the conclusion of the Indra festival, which ja — Aras) 
end on 98th Vaikaéi, and (8) that Ohiticn — at particular year came to an 
and ended on a Monday, were not unlikely to have. be EH ee 
commentaries on the poem. To render this — woh piri — 
it was a well understood rule that the festival should Koleeg SCH SE 
as possible both to the full moon and to the 28th day of Obittirai s um andeni. 
able that a very few curious and unigue dates like this KS P b fo SC 
and there in Tamil literature, howsoever they may have been D red. On 
thing is practically certain: it would have required an pr YE t S 
calculate all the details of date for an imaginary occurrence, and our Tarik author 
do not appear to have performed such exercises in calculation, if indeed they were 
capable of executing them. After all, they do not seem to have cared for the 
dates, as dates, because they invariably omit the years. . They gave the details, 
artly because the latter were astrologically interesting, and partly because what 
was not astrological had somehow always formed part of therecord. If they cared 
to invent, they could have invented a date near their own time or taken it out of ` 


current panchangas. i 

7. We have yet to furnish the curious reader with the method by which a pro- 
blem of this kind is worked out so as to yield a satisfactory solution. Firat of 
all, a table like Table II of Indian Chronology, 2nd 'Edn pP. 200 to 279, 13 


necessary for its solution. 


8. Given Table II, how are we hittirai had only 30 


to find the years'in which Chitür: t 
days? Remembering the rule that Chittirai begins on the day. of Mésha sankan e 
if that sankranti occurs at or. before '50 of a day, but that. otherwise Chit : ; 
begins on the next duy (p. 30 of the text) and that Vaikàa$i follows the Beitr 
with reference to Rishaba sankranti, we easily deduce the corollary that Yi 
gill have only 80 days if Masha sankranti occurs between * 8 0j. 

der that the 28th Vaikasi may be a day of “ Anurädhā, ar S váti, " 


addition, in or a day 
in order that the first of: Chittirai may be a day 2 
r should occur, accordi i 

nor mus. 


Ze the same thing, S 

it is necessary that the first new moon in the solar yea lier” 
+o Table JI about 14:75 days after Mésha sankranti, not much earile 
later. : i 
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9 — Se — vere between A.D. land A.D 1900 in which 
P ——— on ays and in w i : SE 
Ohittirai b: Sony y ich it was Possible for Chittirai 1 to be a day 
of « Syatl'" :— i 
Occurrence of Masha Interval in da 8 Liege — pu 
eankrünti. rodar Mésha ; 
'Sünkrünti nnd 
A.D. Jet new moon | ` Remarks. 
Sar. Bid, | Ary. Sid. | in solar year, 
March. Harch, Daya, : š : 
i 16:53 1978 ` | lat Chitti ; : 
203 16:51 d B irai wag Thursday, 3 
21} | 16°58 16°80 15°28 end eal waa — but 28 VaikiSi was Tuesday, 14th May ; 
* yeshtha Sukla 13 
16:50 19:53 15:01 let Ohittirai was Wednesday y re et: 
466 |. 18°58 18:5 13:72 * * tees Sukla 13 was Sat. 14 May; 
- hal 
EE 1900. [1st Ohittirai was Monduc, © Yoikëái was 15 May, 
43] 1855 1855 14:95 z ‘day 
729 20°6166 205990 13:68 " Monday 
748| 90:53 2051 13:46 n Thursda 
750 | 206030 205833 1492 ” —— (This is the year answering our 
775 | 215194 214913 1469 " Ea sda 
802 | 21:50 21°48 15:98 " Wednesday 
1011 = m ie zc ” Saturday 
2 Ë s . Monday b Arya. Sid, and T . b . Bid. 
ium | 2038 — 30$. 1463 ` (et Ohittirai was Friday, 7 ipe 
pees, Soa — ai By Arya goes veta i 
L] 256258 3: y Arya Siddhünte Ist Chittirai was Sunday; but Jyesh; 
180 Sukla 13 ended on Sunday, May 21:95, 5 oe 
1820 95:54 25°48 14:35 let Chittirai was Wednesday, 
1847 | 26:53 26:49 15:58 ” Tuesday, 
1588 | 28:59 28°55 14°80 zi Friday, 
1591 28°€6 air 15°76 ”p pandas. by Ar : 
3 98:51 S47 1407 ^ unday ya Sid. and Monda by Sarya 
160 š 4 Sid: but the Arya Sid, Chittirai Lad 51 dass 
not 80 only, as required. 
1610 28:58 28:50 15°53 lst Chittirai was Thursday. 


1846 | Ap.1185 11:55 14°25 


5 Sunday and Ohittirai had only 30 days; but 
Jyeshtha Sukļa 13 and “ Anuradha” 
` nakshatra ended on Sunday, June 771 and 
Monday June 8:85 respectively so that 
Monday was not 13th tithi. 


The following table shows: by what interval the Arya 

preceded the Sürya Siddhànta.. sankranti, _ Tt also 

shows us that up to A.D. 500 the Sürya Siddhanta sankranti was earlier than 
the Arya, Siddhanta sankránti and that after A.D. 600 the former occurred later 


Table showing the interval (fraction of a day) to be added to or deducted from . 
e moment of sankranti by Sürya Siddhanta to obtain the corresponding moment 
by Arya, Siddhanta :— 


ell, es + 04 A.D. 1000 `... e = *04 

D 100 . + 08 A.D. 1100 . % 
A.D. 200 ` . + 02 A.D. 1200 ` z 05 
AD. 300 . ` + 0l A.D. 1300 o he 2 
A.D. 400 .. + Ol A.D. 1400 = = OF 
A.D. 500 ` ` + 00 A.D. 1500 - 2 
A.D. 600 ` . = 0 A.D. 1600 = 9 
A.D. 700 ..— CEA A.D. 1700 - 9 
A.D. 800 |. — 03 A.D, 1800 — i = 0 
A.D.900 ` — 08 A.D. 1900 = 


ll, W 3 member that by Arya Siddhinta only 30:02 days have 

10 be Su IDE Mésha makaa in order to obtain the momoni of 
abha sankrānti (vide Tablo II of Indian Chronology), p. 182) whereas De 

p tesponding addition by Surya Siddhanta is 30:93 days. We shall see presen y 
OW this fact affects the problem, « * WT m. 
12, Wesee that the test whether Chittirai 1 of any year in s 5 Ge Mus 
Ay is enough to dismiss all the-years in which Chittirai ha F vs an 
COthoideq With “ Syati” nakshatra, with the exception of 4 years, viz, A.D. 91 > 

100-4 à 
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the limits required, namely between ‘51 and :58 of the day. 
YA bore see that the years A.D. 211, 758, 1301, 1846 oou d 
| e years. Thisig important as indicating that eara h | 
in — of, can occur only once in 545 years. HI zd had x 
mcis goat Mak seni and nakshatra, the cycle would be 435 80 
: ese i í 5 
Asis presen oyo e is really a compound of two cycles of A 
The curious reader who has the atie 
L d nce t 3 ; 
— Indian Chronology " will find similar due ur KÉ pe calculations 
at Is in 985 B.U., and 545 years later than A.D. 1846, i.e., in A.D. 85917 — 


But there is one year, and one onl : : 
concerned which satistes all our Aa tere mg which We are 
E eens — A.D, 211 and A.D. 1301, seem at first achive SE d e Only 
A em ] ut neither of these will satisfy all the conditions arising ou aliens 

14. The objection to A.D. 211 is that in that vea; : EC 
was, by Sürya Siddhànta and a fortiori by Arya Sidan aa ded — of flight, 
not 29th Vaikasi, as the commentator says it was, judging by the dt nil only and 
Indra festival. Ittis a much more serious objection to A.D. 211 that inth its ee 
15th tithi ended on Wednesday, at 24 ghatikas after sunrise and that in the ai E 
between Tuesday-and Wednesday which was the last night of the bright fort Se 
the moon could have set only 20 minutes before mean sunrise (6 B local timo), 
It could not have been dark then. We know that the flight took place in the lost 
night x we bright — ae the. meor had set; and when it was quite dark, 
bhe ni eing one between Monday and Tuesday. The conditions italici 
not fulâlled in A.D. 911. d z dcc 
. 15. Nor were they fulfilled in A.D. 1301, although they came nearer to fulfil- 
ment.in that year than in A.D. 2il. In A.D. 1801, Sunday, the first of Chittirai, 
was a day of “ Svati”” nakshatra which ended at “79 the same day: it was bahula 1 
(as in A.D. 756), not bahula 3, which, as shown below, is either an error or an erro- 
neous reading in the commentary. In A.D. 1301, Saturday, the first day of the 
Indra, festival, 28th Chittirai (= 22-April), a day of “ Chitra” nakshatra (06) 
and very near full moon ; for, full moon tithi commenced at “73 on, that day, end- 
ing next day (Sunday) at “75. In A.D. 1801, again, Tuesday, the day of flight, 
was 29 Vaika$i (—923 May), as required, and the night between Monday and 


Tuesday was the last night in the bright fortnight in which the moon set; 
ore mean sunrise, an 


(though it must have set only about a quarter of an hour bef n annm ar, 
it could not have been dark at 5-45 a.m. in May). On Tuesday, 28 May, A.D. Dis , 
full moon tithi euded at:83 and “Jyeshtha” nakshatra at'63 of the day; a a 
Monday 22 May, A.D. 1301, Sukla 14 ended at '28; and as Sukla 13 had en a us 
Sunday, 21 May:at :22, the commentator’s statement that Sub 13 was current © 


: ; or 101 
38 and 199 


ing was not fulfilled in A.D. 1301. d Es 
Monday morning was not fulfi hole range of 2,000 years, ` 


16. We are left with a single year (A.D. 756) in the w f d cs 
which it is possible for us to examine with the help of Table ID ee? 
logy ; and this year alone satisfies the given conditions. tn that y à det day 
began on Sunday, on a day of “ Svàti " nakshatra, In. the sense + 351 ghatikes 
nakshatra “ Svati” began at 38 ghatikas after «sunrise; endie ae A E day 0 
after sunrise the next day. Ordinarily, such a day would. be tator appears to 
« Chitra ?- nakshatra, but the nakshatra noted by the — — hatra 
have been obtained by backward calcalation from ‘J IS gen d Kannaki 
under whose influence, combining with that of. Tuesday, d hi of Sunday the first 
left their home in Kaviripattinam. In the same way, er 57 days later, the ‘tht 
Chittirai is noted as 8rd tithi, whereas ib 13 evident. that 5 
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t least 58 tithis f i 

ust have been a orward, i.e., at least ba, e — 
rai 1 was Se GC SE SE days afterward las d ee ONE 
: the sea- a" é e + b BI , Ert) 1 
to tithi on the Ist of the provisne Suet 1 could nob hava gts and than the 
15th of. the bright fortnight. - Tn — wee tithi in one dark 
ght fortnight f 
the interval cannot be more than 58 days, whereas the aot nt one — 
was 57 days. On the Ist day of Chittirai in A.D. 75 
f moment the Ist tithi 
dark fortnight commenced. On the whole We may conclude rates that the read- 
E than that tho Ja ako for gr udaa e or lst tithi in thé dark fort. 
night,” than that the date “third tithi ” was arrived at by retr 
other calculation, . 


Ospective or any 
17. Lower down, the commen i 


I ar notes that t 
Chittirai in that year was Saturday, aday of “ Chitra >” nakshatra LE, i 
We find — SE EC Se — tirai, the full moon tithi co 
(ie., the Ichi ended) a atikas after sunri i 
| G e SE ar E alter sunrise on Sunday 19th April 


rathamai of the 


ay of 


: AN was the 28th day of Chittira: ; 5 
qr pu enh EE dl 
‘the 14th tithi, however, commenced so late on Saturday tha 
Saturday, the 28th Chittirai, sho 


t, properly speakin 
L Should have been described as the day of A titi 
which was current at itg sunrise, es. 


cation for this loose manner of writing, A festival occurring in a particular month 
must to à certain extent be moveable if it is t; 5 
but also, and simultaneously, toa week-day, a tithi and a nakshatra. In this 
case, there is reason to believe that the i i 


the festival might happen to 
gin on a Saturday which was six days r 


` theless it might be permissible to refer to it as a Saturday fixed in conjunction 
with the full moon. ec 


Ow we have already seen that the Ist day of Chittirai in the year of our 
story was itself a day of “ Chitra’ nakshatra, and therefore 29 Patguni must 
have been day of “ Parva Phalguni” because when Chittirai has only 30 days, 

° previous month Patguni would have 31 days. The commentator could not 

ave been unaware of this fact : arid therefore, when he says that the Kaman festi- 
val « Closed on 29 Panguni, a day of Chitra nakshatra,” ‘he must be taken to 
Mean that the festival was So regulated that its end might coincide, normally and 
D Sean Y as possible, with the 29th day of Pañguni and “ Chitra nakshatra, 


19. Wen the actual day of departure of Kovalan and Kannaki from . 
Kivitipattinam, The — erates left on Tuesdays 89th Vaiagi 
ay of nakshatra ** Jyeshtha,” and the Jourteenth, tithi fn the bright fortnight, 
Often the moon had set, and ‘before sunrise. One is inclined to suppose from this 
vatement that they left in the night between Tuesday and Wednesday, and 
before ©} ednesday's sun rose; both the text of the poem and astronomical 
us to the conclusion that they left in the night between Monday 

Tues ay, in what we should callin English the small hours of the morning on 

[qu Ya In ordinary Hindu usage, a day does not begin till sunrise; and the 
terval from SE Monday.to sunrise on Tuesday, including what we should 


` * 
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call the sm i ; ine c 
— eens ‘of oe morning on Tuesday, would be call 
UD SAP 8 iteral and ordinary sense the DUET d Monday. It 
poem they left « before dica M ator ee — mee —— 
to conclude that they left in the ni Seed di Set,” we should ba ys the 
ght between Tuesday and day, be driy 
20. Canto IX of Silappadhikaram, h ete ee p 
d 2 ; however, leav 
D — — of the Monday when: Kovalan abandoned Mn i 
rr m an us P — to return, that the messenger met Koval 
mere o Ur an would not look at the message and spurned it is wee 
at he went in the same evening after nightfall to the Private 
aparts 


21. Astronomical considerations lead us to the sam i th tit} 
. - LI `~ ,. sa « i i 
of the bright fortnight, which: coincided with Monday, oth yana Be 18 o 
5 0 an 


22. All night between Tuesday and Wednesday, there was a full | 
for the eclipse), and the ezpress reference in the teto the brief tataro ar dete 
between the setting of the moon and the breaking of day on the last tithi of the 
bright fortnight, would oblige us, even if the 14th tithi had been current on 
Tuesday, just as the 13th tithi was current on Monday, to conclude that the couple 
left their home in the night between Monday and Tuesday, not in the night bet- 


ween Tuesday and Wednesday. 
23. But the story requires (and this also is a very unusual condition, which, 


together with the other conditions stated above, is satisfied by A.D. 756) a Monday 
ht fortnight was current, and at 


in the’morning of which the 18th tithi of the brig: 
the end of which the 14th tithi was not only current but had come toan end ; for; 
ifthe 14th tithi had been one that came to end by day ou Tuesday (asit did in-A.D. 
211), then the 15th tithi or full moon would have come to end by day on Wed- 
nesday and the night between Tuesday and Wednesday would have been the last 
night of the waxing moon when it would be possible for the moon to set, whereas 
we understand from the story as, unfolded in the text and commentary, that the 
night between Monday and Tuesday was the last of the waxing moon — 
full: (The commentator was evidently not unware of the fact that the 14t i i Se 
was Kshaya, i.e., that it began and ended between one sunrise and the men ee 
fact, this is implied in his statement that Monday morning Whe the 
SCH SE Monday night was the last 
and Monday night was the 14th and that the same y ng — 
night in which the moon set during the bright fortnight.) ludi ds 
' — 84. The apparently meagre details given partly m the c ES A SEH 
commentary of Silappadhukaram suffice to lead us atmos DG Le, We say 
intended by the author as well as the commentator, n .D. 
« almost infallibly, ” because we have had so far to — a e 
of the problem, that the Rishaba sankranti in A.D. 7 ji 2 a [The figure -50 
eot ie. on March 20:584-3093— March A = Apr d from mi 
Sisina at -50 of a day ‘of 24 hours or at 30 ghatikas counte — Aa a 
“25. The actual moment of Rishabha sankrants sorore ihe OTT of Judi 

dhanta was, however S 30:0450 TU March 51:5083 = 80 Shati warda, the 
Chronology) SE ean sunrise on 20th April A.D. 756; in Eo th 

— 12 minutes) alter m. . Pie or 12 minutes. 
sankranti was later than mean sunset by 90 para 
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The nakshatra of a- day i 
"which, in this case ay 18; properly. speaking,. the: 
wines — ro), tienes qua p arami: Dat Katka is tha eee garient at, anne; 
Eeer 
** Bharani,” tl à 23. asmuch as i : o be d il 
probably Pus i ee has thought fit Ze E WAS more Proper, Stroyed py — 

|, the night when, © Krittikā ” —— thig fact Ma Tey of 

3 r Ta was current TA Wag. 


29. So far the ` e = ID) 
"with the second year A.D. 756, for the res ge ; 
to determine hee — deje which wo have hrd te oe tallies 
‘or A.D. 1801 whi osition. We hay. nvestigat 
east tho second.” ich, we found, would not satisfy the first dete — AD. 911 
`. ` S0- In A.D. 911 the tithi Sravana (lunar moa Vould answer at, 
‘ashtami began, at. 473 he tithi Sr&vana (lunar month) bahula sapiam; on 
between Friday and S : g ukās. after sunrise, ie., abo Saptami ended. ana 
month of Adi Set K Bhai i aeu lOth Jy, thea tb nih 
uly, the Ist of Avani. Weh rani’? ended about sunrise ` ast day of the 
a likely date.. In the SC 3 ave here threo objections to acc EH Saturday ` 90th 
t Kery date.. Jm ths ! = 3 ting. A.D 
when the town began to b p SE the tithi was saptami, not ae g:A.D. a 
Si tho necari eld Se e ablaze, i.e., in the night bet: Shtami at the time. 
h the second place; the nakshatra was: Bharani Ze Kiki yo i Saturday; 
.. š ev). e ^ @ r Cin) 


s opinion that 
have come into 
t in. concluding: 
out.A.D. po 
hrewd guess, 10r >. lg: 
sition of Silappadht- 


the last Madura Co 
existence prior to the 
that the date of compo 
then it follows that Rai Bahadur V. Venkayya made a very 3 
middle of the 8th century A.D. which witnessed the compo 
karam became by that very fact the highwater mark o 

. 84. Notwithstanding the hint thrown o c 
seams to have thought it worth while to probe the alleged identity of Reg 
Silappadhikaram with Gajabahu I of Mahavamso : but Dr. Kumaraswer its Te | 
referred. to by Dr. Hultzsch was accepted and most rigidly. carried 5 : billsi 
conclusions by that. great Tamil: scholar ‘the late Mr: V. Fang: E i 
his. “ Tamils 11,800 years ago,” a work'which enjoys a.deservedly: DIE 
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LITERATURE 469 


be re-named « Tamils 
fee sch run events, persons and poems 
E Mr Kann Pillai’s viona ourished not more than 1200 

writer on the subject, eo. Š i 

gen wee Tamil Liest et ge? ` SA S. Purnalingam Pillai, 
the Introduction to his Edition of Najad; My 
in his Age of Pattupatfu, contributed to the 
writers in Sen Tamil and other periodic 


z B.A., in his 
3 m avaradavimayakam Pillai, i 


Tamil Antiquary, a 


35. Incidentally, this readjustment of date il 
Tiruttakkadevar's Jivaka 3 Will enable us to understand why 


ways b il li 
. tradition with the other great works of th Siren edm Tamil literary 


(Commentary on stanza No. 493). 


(1) Masi 1 = Magha bahula 10; 

(2) Masi 6 — Magha amavasya. . 

(8) Panguni 4 = Phalguna bahula 14. 

(Stanza 590) (4) Simha lagua on Friday, Phālguna sullo 3 = nakshatra 
“Uttra Bhadrapada.”  . : 


(Stanza 621) (5) Thursday in the week following = “ Rohini.” 


e have to find.a single solution to these five equations, We may try the years 
A.D. 813, A.D. 840, A.D. 935, A.D. 992, A.D. 1114, A.D. 1019, A.D. 1236, which 
«Te all years that contain likely elements; viz:, in these years the first new moon 
nq solar year was more or less 14:36 days removed from Mesha sankranti, 
and Magha Amavasya fell at a late hour on Tuesday or an early hour on 

i Vednesday ; but only A.D. 313 satisfies all the conditions. In that year as we 
May see from the Ephemeris, Vol. II, Masi 1.— Magha, bahala 10 = 20 January 
A.D. 814 (Friday). ` Macha Amavasya fell on 25th January A.D. 314 (Wednes- 
day), Which was 6 Masi. “Phalguna sukla 3 and nakshatra “ Uttara Bhadrapada 
onde on Saturday 98th January 814 at 23 and 33 ghatikàs, respectively, after 

tie ; so that on Friday about sunset, when the lagna was Simha, the nakshatra 
` purent Was “Uttara Bhadrapada”’ and the. tithi current was sulla 3. Jn the 
flowing Week, nakshatra “Rohini” ended at 18} gbatiküs after sunrise on 

E TSday, 9 February A.D. 314. Lastly Panguni 4 in the hamis, year was 22 

o ary A.D. 514 (Wednesday), on which day Philguna bahula 14 was current 

ve Elon the day, ending very shortly after sunrise next day. All this may be 

ES from Ephemeris, Vol. II... 1 ndi eor. — — 

` We need not enter upon detailed calculations of other ca 

but Y One curious to inyeslizato the. subject may satisfy himself that none of 

101 
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410 APPEN 
the other years wi i 

i will suit our 
lagna which occurred about — 


38. It must not b i 

to be und 9 supposed that the auth Vm ; 
inderstood that that romance happened Se Kees nu mamani Wished i 
. s Lie -14. E ^ I 


ü ` 


could not be brought o - Or heroine. 
* ut wit ioni š mE 
or at least the tithi and nakshatra, or vans a 8 the lagna, vara, tithi and Ad, time 
in existence during the Sangam period tha " nd nakshatra. Had some — 
SE for several hundreds Oe honga. cf * — = ` 
3 etter a Sangam poet who wished ars, nothing would: 
locate it, say, in 3000 B.C.; but in the. to compose or improve a romaine 2? 
7> -O. ; but in the absence of Prove 3 romance and 
poet was driven to resort to contemporar of such a work of referenc 
Ho — porary panchangas and we are thus enti e, the 
eee Bitte =A denk da g aS pl oga combination mentioned by a — 
ony: te, must have been obtained by him f Y & poet and 
aneous panchanga of that date. The reader may b d sed ia & contempor- 
this explanation can be held to account for the A See? to doubt whether. 
Adiyarkunallar and Nachinarkiniyar,- who com Peed th beilo 7 
centuries after the date of composition of the e eme — 
they do, lacune in thei hors? Gei Bees EE 
y do, eir authors’ astrological references. T s 
commentaries in Southern India generally spring up almost sma — — 
the publication of a poem of any importance ; because, althoush theless with 
Silappadhiküram was far more intelligible to contemporaries than it — 
it was the language of poetry and, in accordance with a practice as old p de 
Tolkappium, it had to be introduced to the world obstetricante manu that Ne 
throagh the mediation of a commentator. We know that Silappadhiküram Gr 
commentary from the very beginning. The best. commentaries no. doubt Jue 
in course of time, bot in the great commentaries on the great Tamil poems, there 
seems to have been maintained a continuous unbroken tradition of annotation, 
nd astrological peculiarities, whether alluded 
by the ingenuity of an early scholiast, would 
hat would be hauded down scrupulously from 


commentator to commentator. 

39. In line 85 of the 26th Canto of Silappadhikaram it is stated that the Chera 
I i from the shepherds 
forces, and then 
for the image of 
' What became of. 


d so to this day, in Ceylon.. 
dditional interest for 
the text 


, Nilgiri Dist | 
The Nilgi in that not only is it alluded to by name ID 7. 
led Kannagimand, 
to the Toda clan 
near the Sisipara 
bable routes by: 
ves entered the 


h m, but there 8 1 c 
— hoy age 7 34), which is a mand or village belonging 


or aa" (1 ho of Kerala), and situated i 
of Kerddr Viel Bn 22. Nilgiris, one of ‘the: pro 


2 di g 
zonte e siding to Mr. Rivers (page 704), the Todas - themsel e and, are 
Nilgiris.- At Fair Lawn, which is at no great distance from RES n by those 
the ruins of an extensive fort, Gegen by gern centuries later 
bsequen rom them -the Nilgiris. For, VT Ve evidence 0 
thon the time we find copious epigraphie Vu 
en 5 ` DEEN Ë š zia ishnuvar 2n Ltd — 
. Nileiris by thè Hoysala King Vishnuv goddess 
iii — Qucm Todas, offered up the-Nilgiri peak to Am 
NE aud pursuing t do himself master of SOR — . . 
of vio OME Madras Bpigraphist for 1906-07, page S^... 
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a APPENDIX Gç). 

| THE TRUE AND EXACT pay op BUDDHA' 

" UWA Reprinted from Indian Antiquary, 1 
‘The object of the subjoined chart ig to 

eath: (Tuesday, April, 478 B.C.) is deducible. Írom 

aed in» Bishop Bigandet’s Life of Gaudama, Trübner’s Oriental Se rie] ates 

15 cap a —— — by ith Badok ] the many dates which ayo 
time to timo been associa ith Bu ong li 

ech of Vol. EE a (see a long list of such dates at 


Ë Week. > 
sooourrences with reference to each of these dates. The datos sel — 
= (1) 1097 B.O., which is the most frequently — — 
SEN Prinsep; .. dë eei quently occurring among the dates 


S DEATH. 


2o 2 (2) 901. B.O., corresponding to 980 B.C. s t 

for the death ; which is said to be 

logy (Prinsep, loc. cit.);. . — | 
... (8) 816 B.C, corresponding to 835 B.C., which is said by Pri tob 

era adopted at’Lhassa and founded on an average of 9 dates : A EE 

be the date of ‘* Buddha’s appearance” alluded to in a well-known Tamil Bud- 

“ Manimékhalai ; ” pressi 

(4) 638 B.C., Known: ag the Peguan date ; and lastly, 


... (è) 478 BO, Cunningham’s second date, which, at page 22 of J. n. A. 8., 
Sei Dr. Fleet :admits to be‘an. alternative to. his own date, 483: B.C., Kárttika 
fukla 8. ` i ee t 


In selecting süpposed dates for trial, 


I have endeavouréd to limit. myself to 
typica] ones, i.e. i i 


. N.B.—Tho following abbrovintions are used in the chart below. `` š 3 

1. au, for éukla, the bright fortnight of a lunar month. Bahula paksha is not — to ma once a n * 

2. f. à, t. ana Th 'mho]s indicate respectively that a tithi or a nakshatra ended on the following 

Vize that cited à Sch? of the tani or ihe nay of the nakikaira MSL BC ee is cite d i 
mm ES to the day on which it comes to end but occasionally, it is cited as .bolonging to the Ce Ee Ce Si Ed 

—— "Ed t" ond w f, d, n.” mean acc ording]y “following day's thi” and Ee eun 2 E : 

3. Tho ondi f tithis and nakshatras are generally given correct to two docimal Places of- a day. 
ša key to-thig ayatom will be forad fu the Stee B kye-talle. (la "20 meunn 12 ghatykds after sunrise, 


mom, 4. When both tithi and nakshatra are cited, the ending moment of the tilhi is given first, and then the ending 
PS of the mukshatra. ay 


nakshatra. : ie. the last day of February 
5. The En; li : ited in pairs run from 1 March 1o 0 Maroh, (i.e. the y 2 A 

dn Le SC — — + pe paira to 28 denn 1096, At the epoch we are considering,. this 

Coincided ver y xearry with an Judu n etli r sic ercul year, d ; ON 

Vides ut The expression « preceded by an adhika month " draws attention to the circumstance that tke luñar year _ 

;  Cmsideration was One of 18, not of 12, months, - ; ; 


`l01-A 
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Chart to show that the true and exact day of Buddha's 


: 8. Week-Day dates i 
Bigandot's Life Ye Gaudama. 


l. Kauzda Era given up on Sut: 
day lst of tho moon of Tabaong € 


hälg.) 
Reference: Vol. I, p. 13. 


. 2. Commencement of Eetzana Era- 
Sunday, lat of the waxing moon: of 


Tagu (=Chaitra). . 
Vol. I, p. 13. 


In Vol II, p. 188, footnote, Big- 
andot isin obvious error as to this 
date: seo para, (6) of explanatory 


note. 


8. Birth of .Buddha, year 68 ;. Vai- 
“ Yi. 


y. "t og ` 
Yol. I, p. 28; Vol. II, p. 71. Con- 
ception having taken plage under 
* Utt. Ashüdha" in gravana 
month and birth under “ Visükha," 
Vaisükha su. 15 is the implied date 


Sakba Pürnirüi; Nakshatra 
fSükha,".Friday. .- 


Nuk. 


year 90, Sunday, 
Moon-Nukshatra 


‘day, Monday. ` - : 


^. Vol: I, pp. 62-64 (year 97.) x 


, Rot, Al, p. 72 (year 90.) 


'' B. Attainment of perfect wisdom- | 
—108, Vaisükha full moon ; Vióu- 


kba Nakshatra; Wednesduy. 


Vol I, p: 97 “a little” before the 


break of day.” 
Vol. II, p. 78. 


£ 6. Death of Buddha's father “Sud- 


` dhodang,— 
on Saturday. 
Vol. I, De 208. 


7. Death of Baddha.—year 148; 


Yejsükha full-moon. Nak. 


kha” Tuesday: 8 little before. day 


- break, 
" Vol. II, pp. 69,73 


7,8, The new religi 
cea in the y o. 
48 on. Monday, "ir 

# Tabaong: (=Philguna). 


I, p. 113, The week-day 
— Sunday which appears 


in another — to p. 133; Vol. 


Ke (6) of explanatory 
mote. coc SEES ESSE TU 


ENGL CE — š 


* of birth. ; : 
4 Buddha leaves Kapilavasrua— 
Ashüdha Full 
“Utara  Ashü- 
dha”; and enters into solitude next. 


enr 107; full moon of 
Wakaong —PSrüvana) ; at sunrise 


ovs era commen- 
f Duddha's death | day, 
fierd of the moon 


sion recorded by Big- 


Buppnsed central date 1027 B.C. 


1093-95 B.C. Phülgui : 

by adhika month) šukls 1 —— 

Jany. 30, 1095 bo, "30. š 
` N.B.—A boliti 

Ku Ps ition of last year of old 


1095-94 B.O. Chaitra Šukļa 1= 
Friday, Mar, 1. ‘12, 1095 Bo 


N.B.—Eetzana Era, oar 0 mu. kod 
by Phülguna Suka Lin 1093-95 B.C. 


1027-26 B.C. Friday, April 11; 
1027».0., 34; 16. ^ E ^" 


N.B.—Philguya éuk]a 1 in 1028-27 
B.C. marked vear 68, expired, of 
Eetzana Era, (1096 less 1028). . 


999-98 H.C. Tithi ended on Sunday 
June 29, 999 B.C: at ‘31 and Nak- 
shatra had ended on. Sat. at 40. 
This was Srivaya full-mcon. 


N.B.—1. Nak on Sund. was not, 
Uttara Àshüdhà. 

2. Philruna Sukla 1 in 1000-999 
R.C. marked year 90, expired, of 


‘| Eetzanh Era (1096 less 1000) and 97 


current, 


992-91' BO: Wednesday, April 
14-17, 992 B. c.—pürnimü ; but nak- 
shatra Visikha had ended on Tuesday 
at MT of day. d zA 

N.B.—1. Nak. on Wed. was not 
Vilüslia, "rr" L 

2. Phülguna Sukla 1 in 993-92 
B.C, marked year 103 expired of 
Ectzana Era (1093 less 993). ` 
` 988-87. h.O.-Friday, June 27°55, 
988 B.C. ; Srüvano fall-moun: 


N.B.—Phülguna sukla lin 989-88 
B.C. . marked: Eetzana year. 107 
expired (1096 less 989). - 


‘948-47 BO: Tuesday, 7 April,” 
“Visa. | 948 B.C. ; '85; ‘97. 


. .N.B. —Phülguga-óuk]a 1 in 949-48 


B.C. marked Eetzana 148 current or 
Eetzana 147 expired. 


949-48 B.O.; Phülg. su. 2=NMon- 
Jan. 26 64,918 B.Oz š 


uddha's death.and marked now 
—*— ie 0. Philguna éukja 1 in 


of new religious era. 


death (1 April 478 po, T'uesd, ) 
D ay 


N.B.—This was the Phülguna be-' 


7.B.C. marked'year 1 expired 


Supposed Central date 901 B.C 


ed by adhika mbata), Err (preceg. 


i LO. Tithi ona! Bat, 
N.B.—aAbolition of ended KK 


1049-48 RO. Chai 
Sunday, 1 Mar. Ny cm Ya 


N.B.—Mon3 
Chandrodaya, ay was Prob, Agi 


2. Eetzana Era, , 
Phülguna éukla Lin 1049 20 ded by 


980-79 BO, Frida: uri 
BO. Bai a Pril 1,980 
*.D.—1. Nak, “-Vigikha” was; 
ros on Friday and onded on Sat, at 


2. Philg. éukļa L in 981-89 Bo: 
= BO: 

marked Eetzana 6 ) 
loss 981). eri HEN 


952-51 EE 
952 B.C.; 88, 0, 7 19 Janey 


N.B.—L. This was Ashidha full. 
moon (precedent by adhike month), . 
2. Philly, Sukla 1 in 953-52 BC! 
marked Ectzana 96 expired (1049 
less 953) and 97 current. ds 


945-44 BO: Wed. 4 April 945 
BO.; 01; 91, : s | — 
N.B.—Phülguna áuk]a 1 in 946-45 


B.C. marked Eeteana year 103 ex. 
pired (1049 less 9-16). MA 


941-40 B.O. ; Sunday, July 17:90; 
941 B.O. ; full-monn of Srávapa (pre- 
ceded by adhika month.) 


N.B.—Phülguga Sukla 1 in 942-41 
B.O. marked Eetzana, 107 expired 


. (1049 less 942). 


901-00 B.O. ; "Wed. Mar. 99; 901 
B.O. ; "21; ‘99. 
ha" com- 


. N.B.—1. Nak. “ Visak 
menced at ‘04 on Wed an 
current on Tuesday, — 
9. Phülg. šu. 1 in 9 Bet? 
marked Kets, 148 current ond °° 
expired. b 
902-01 B.O. Phil Ps 1 — 
Ur I 5 
A — Adi Olrandroday®- 


— was the 


D an 
. fore Buddha's deat religions ei 


year 0 of the pum B. 
Phil, sukla Lino 


year 1 expired 0° ne qol 


, H 
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d was not,” 


APPENDIX (iv)—qyqg TRUE AND EXACT Day 


deducible from the week-day dates cited in Bishop 


gupposed central dute 846-B.0, Sup posed contral date 638 po 


; Phalgunn Suk]a 1 waa 
01015 Tony. 915 B.C. ; 71. 
a! , 
EX. Sat. was not Phülgupa 
alal — of old Kauzda Era, 
it 3 ` z d 1—Wed. 
15 B.O.; Ohaitia éu 
guis 10, 916 B.C. 


` 637-38 
Jan 


a B.—Àbolition of odi Kauzda; 


-8637-36 B.G. z Ohaitra Sukja 1 

| 036 f p" Sunday Feb, 24 “87, 
N.B.—Fotzana E 

B.C. on Philguna én De 


"NB —Sunday was not Adi Ohan: 
drodaya. - ear O marked by. 
mipana Sable 1 in BO, 915-14, 


lin 630-35. 


— 840-45 BO: Tuésday, April 20; 
; 89,721. 
e eo Solar and luvar year began 
at priotically the same moment, 
The Tuesday was 14 Rishabha; u, 
1sended on Tuenday at 08, 
*(2) Phülguna án. 1 in 847-46 B.C. 
| marked Eetzana 68 (916 less 847). . 


` 818-17 RO: Wed. 9 June, 818 
8.0. ; *48 ; f. d. n. ‘23, 

.B.—This was Ashidha full moon 
ee aka tithi nor nak. fell on 


KACHEN e, 1. in 819-18 B.O. 
marked Fetzana 90 expired (915 less 
$19) and 97 current. - 


567-66 B.C.; Thursday, 
87 B.C.; go 
at 'J7. 
AB el Friday was not Vaiéiikha 
gu. 15. wey D 
2 — $u.1 in 568-67 R.O. 
marke otzana year 68 expired 
(636 less 88). - S 


March 28, 
i Nak. ended, on Sat, 


639-33, BO. Srivona fall moón 
ended on Monday, 13:h July 539 


Monday, June 15 28. .. Y ° 

B.--Philguna. gu, 1 in 540-39 
B.C. marked Ketaang year 90 expired 
(686 lesa 540). ' 


532-31 aa: Tuesday; 29 March 
582-B.0.; 6; f. d. n, 77, . - è 
` .N.B.—Phülguna "gn, 1 in 533-32 
R.O. marked Eotzona 103 expired, 
* (686 less 533). 


811-10 B.C.; Sat. 25 Mar; 811 
80.,19;1.d n-32, 


` N.B.—Week day was not, Wednes. ` 
4ay 


-3 Phālg. ge 1 iu 819-11 RO 
Usrked Eetzana 103 expired (916 
len 812). : 


85-05 B.O., Wed. 7 July 807 | 628.37 B.C.; Satarday 11 July, 
8017 ^9 | 528 BO.: 582 . : 

' N.B—Sravana full: moon, | but 

Week-day was not Sat. 


2. Phülg. Su. 1 in' 808-07 RC, 
ten ang) ree 107. expired (915, 


‘N.B.—Philgutia gn. 1 in 529-28 
` B.C, marked Eetzana 107 expired 
(636 leas 529). ` :_ 4 


p 18-90-36, ; Bund. 17 Ap. 707 | 
ot 14-Nak, “ Yisakha » ended on 

ris esu c oor 

mane etal. éu. 1 in 768-67 D.C. 

marked Botzana 148 current and.147 
"hired (915 less 768). 


87 B.C ;. Wedmesday, April 
a 97, 29. 19th day of Rishabha 
(Solar month), 


. 16. Ge 
e Phülg. ám. 1 iu 488-88 BO 
marked Eetzana 147 expired, 148 
e current (636 Jess 489). 


DR ei ac xS i 
"Ce? Phalg. (preceded 
i ha Benth), waka ae Wed. 3 


t 1 expired of now era. ` 


OF BUDDHA's DEATH 


BO: Phil , 
ended on Bat, Jan 99 Sain? 


` 529-28 B.C. ,. Ni 


Note 1. -Tuesday was ant. Val. 


473 


Bigandet’s Life of Gauduma, 
ss 


—— 
— — 
— 


` Oorrect Central date 478 BC, ' 


627-28 BO, Phalyu 

3.0, ; Ya gu, 1 

(preceded hy ika month) ended 
on Sat. Feb, A 626 nc, at 3a ` 

:B.— Abolition of Kauzda Era. 


ended on Munday, M 


N.B.—-Philguna én, 1 in 696-95 BC, 
a year 0 (abt, 95 Jany, 


557-56 B.C, ; Fria j 
B.C.; 69; f. An 31 H AP. usd 


N.B.—Phiiguna éu, 1 in 558-57 
B.O. marks Kees a 
(626 less Gent, "Ter 68 E 


Vi 


Moon Nak a he fal 
sha 
Ashüdha " ended nt $ manos 


Pa 
respectively of Su di 
529 Bc, et Sunday 38 June, 


BR Philgapa ei lin 230-99 
marks Eetzang 96 ex ired (026 
580) and 97 current, — 


522-521 po, Wednesday, 8 April 
522 B.C. ; 36; 74 á 


N.B.—Phülguna gn. 3 in 693-92 


B.C. marks Eetzana 103 oy irod, 
(626 less 523). UE 


518-17 B.O.; full moon tithi of 
Sravana commenced On . Sat. 20 
July, 518 BO. at oi and ended on 
Sund. | 21 Jüly at Si: of day. 
Saturday, at sunrise of which 
Suddhodana died, was loosely called 
full-Aioon, although this description 
was proporly` applicable tn night 
between Sunday and Monday. `. 
.__N.B—Philg. éu 1 ia 619-18 
B.C. marke Eetzann 107 expired 
(626 lesa 514). ` 


478-77 BO: " Visükha ” nake . 
shatra commnenoed'at ‘87 on :Tues- 
day, 1 Ap. 478 BO and ended at 
788 on Wed, ; éukla 15 was current 
all Tuesday and ended on Wednes- 

out nunríae. š 
Si —— $1. 1 in 479-78. 


` 


` B.O. marks Eetzana 147 oxpired, 


` 188 current, 
479-78 B.O.. Philguna ukla 
2=Monday Jany. 20 ‘98, 478 


.c. “Philgona sakla 1 ended on 
Saday 1o Jany. 478 BO at :89 
f tha day, |: 

Y N.B.—Phalguya su.. lin 479-78 
B.O. marks year of new, religious 
tra. Year 1 expired is ‘therefore 


"| marked by Phalguns: šu, 1 in 478-77 


B.0.Eetzana: 148 expired: (898 
less 478). .. : T 


——— MÀ 
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474. APPEN “ys 
DIX 7 
X (iv)—THE TRUE AND EXACT DAY OP 
regards 483 B.O., I must say, wi BUDDHA’s -DEATH 
anprobable year would-be dimer reference to Bigandet’s w 
H ed.on Saturday March 28-9 cult to find, since.in that eek-days, that ac 
arch 29:02 and cama.to end 0, while Nak.“ Visit D 62" Vai$akha p more. 
and “ Vaisükha ” Nak. e -on Sunday, March 29:98: i commenced on Sun; 
‘second of time. The yea not concurin Vaisikha month of unda 
u. 15 and “ Vaisakl; year, 484 B.C. is a more probabl | oi that year for ev 
A * 1a" Nak. ended in that e year, because both V sd One. 
— in additional reason. for seleotine (€ at year on a Tuesday... aisikka 
hs yield week-days identical with posa (2) 901 B.C., was that if'an or HMM 
EL & well-known cycle‘in India, Oke d 418 B.O., it was 901 BO Sl 
tend shatras 'generall ironology by which week-dave ` A on 
sidereal year once in 42 y repeat themselves o ch week- Oe 
“ee s 23 ye Y n the same d 
similar to.those yielde Am A Ke year 901 B.C. does yield wee 
and brings out the week-dny of Buddhas death as Wadudu in important pesci 
"Jr will bë seen that the. only year B ; * Wednesday instead of Tien 
week-days correctly is 478 B.C. The ma zuddha’s death which brings out Se 
may be fairly certain that the result would ids sedie multiplied, pu es 
MA IA esr kuposti auctis EE Honc 
first recorded. . Evidently, not dang B ped when’ these waek-days “were 
death, because the week-day, as a derail used for o life time or shortly. after his 
th — till the 8rd century A.D. and probably. Sierra ton wis Aor no 
the 5th century A.D. : indeed,» A robably.was not known in India till. loa: 
till the 8th century A.D.—[ iere Set — aro not commonty met Ta 
Fleet/s valuable ‘article in Oct. issue of TR es a Indian weekday; DE 
The Burmese chronicle; translated by Bishop Big: ud m pp 
:wouttoo and was composed about A.D. 17 73, but "Prof Ne is called Malla-linkard 
‘substantial, even verbal, identity of that ‘chronicle with ys Dayids testifies to the 
current in Ceylon in 5th century. A.D. (Prof. Rhys D cs à e Jataka’ commentary 
Norman in J. R. A. Š. 1903 p. 15). We may; therefor ids, cited by Mr. Harry C. 
days in Bigandet’s Life of @audama were calculated ! — SSC es Reese 
between the 5th and the 8th century A. D.: but even so, we SET E y by — 
‘true date of Buddha's death, though forgotten, as Dr. Fleet hás E 
‘A:D. in Ceylon, had been preserved in the traditions ‘of Buddhists for. at least: d 


thousand years after the death of Buddha. 

There are certain points worthy of note in the ilgida — =: 
an investigation of these week-days:— ^... naar Sem. disclosed by 
ko (IE this calendar there runs throughout an implied distinction betiveen the 
commencement of an era, and the commencement ofa ysar.: The commencement 
' of eras was shifted from time to time, it was fukla l of Chaitra of a:particular year 
under the Eetzana Era, and under the New Religious Era, it was associated with the 
date.of Buddha's death ; but what is clear is, that the commencementof the year was 
always. the, same, te, ukla 1 of ‘Tabaong or Phálguna. Asan analogous case, 


we may cite the era of the reformed English calendar which began on 14 Sep. A. D- 
1752, though the commencement of the year-was always the.same -as- before, the: 
" Ist of January. : oe MONEO aa YA 
Ke (2) Secondly, it is apparent, except in the case of. the last-date on tne 
. chart, that the commencement of. the lunar month under this ancient calendar, 
was Sukla 1 or pratipada, &s in the present day Indian calendar, and nos e 
first; heliacal rising of the moon, as in the Jewish and the Muhummadan calendar.. 
è contributed to the Indiam Antiquary ( Io is ve h 


date on the 


ust à posi. 
Iculated the 
A.D. Iw. 


int ' t 

— Vol and elsewhere, that th 'y onn f ; 
Part 1l of Vol. I of the Eptemeris, it will be see 

cording to the Sarya Sidahanta. Example 
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D EXA / : 
OT DAY OP BUDDHA’S DEATH.. 475 


“ading in Bigandet’s English Transla ) of this note a wrong ` 

reading tbe hand, the ph SA > P- 113) of Monday fo. É. 
^ a phrase ¿q ch š EE onday for Sunday. 

On uisa (J.B. 4.8. 1908), cri Clandridaya dins quote x 


noted by Dr: Fleet from 
DA med by him, but to the first da; not necessary 


arily to gukla 1, as 
#1242 B.C.; as shown below, this EH al, Was actually visible, and 
m 70 of the Text) is, that if Sukla 1, ends befo z "E la 2, The ordinary rale 
P. rise) the crescent will rise the sa * of a day, (25 ghatiküs after 


‘58 of a day, (35 ghatikas aft 
E day. Between these. limits, th 
p a matter of calculation, 


Among other indications 


Ja the excepted case I Suspect, as obse 


going to show that the“ first of the moon” “th : 
P Bigandet’s translation is meant for Sukla l 
uteres € are told at o 107 of ` 

r4 a the attainment of perfect B ddhashi H 

Vaisikha pürnimà, Buddha did not Hep food, and that od the sort’ DEA 

e was hungry, [Bi det’ ion in > 

this place “ 5th-after the full moon of Watso” is a obs pon peus 


Preached a sermon at exact fall 
moon and exact sunset; this we may identify as Ashüdha pürnimz 
moon—which tithi, in 522 B.C., ended on D (of the day cr ANE In 


June at A0 of the d "ali i 
before sunset. ] The 50th day from Vaigikha pürnimà in eral while 
day, 27 May = Ashadha (or Watso) Sukla 5 ak | š 
In this case, Sukla 1 was first moon rise, but as Sukla 1 ended on May 24-18, the 
ith tithi, if it had been counted from first moon rise, would have been Thursday; 
May 28, the 51st day, not Wednesday the 50th day counted from Vaisakha 
pürnimà. It is clear, theréfore, thai tithis in the text translated by Bigandet ` 
vere caloulated, as now, from new moon and not from the first moon-rise. 

. . (8) On the relative merits of 483 B.C. and 478 B.C. as years of Buddha’s 
‘death, Dr. Fleet remarked, at p.22 of J. E. A. S. 1909: “For the latter occur- 
tence” (the anointment of Devanathpiya ‘Tissa), “the mention of the Ashadha 
nakshatra indicates 247 B.C. or 242 B.C.. The choice thus lies between 247 -+236 
BU 483 and 2424-236 B.C.— 478 B.C. The earlier year is preferentially 
supported by a consideration of the circumstances. which paved the way to the 
acquisition of sovereignty by. Chandragupta.” ` ae | 
- JE will be seen from the author's: Eye-table" that Nakshatra Pūrva 
Ashidha can coincide with Margaéira $ükla 1 or Sukla 2 (on either of which "days 
 Pevànampiya Tissa was anointed) only in a year in which:some month ‘previous to 
Margasiva ‘was adhika. This was the case with the years 247 B.C.: and 242 B.C., 
and Dr. Fleet is, therefore, perfectly right in observing. that the choice lies 
eiween these years. There is, however, this noteworthy difference between 


. „ose two years, In 949 B.C., the year of anointment of -Devàünarmpiya Tissa, 


» responding to 478 B.C. for Buddha’s death, Margagira sukla 2; ended on 
à ember JA at 513 ghatikas (in Lanka time), after mean sunrise, and aš ukla 1 


, “ad ended at the corresponding part of the previous day, it is clear, from the.rule 


«ed above, that Sukla 2, Nov. 14, was adi chandrodaya dina or first moon-rise in 
the month. Nakshatra Pürva Ashadha was current all through Nov. 14 and came 


in Sr at 23 ghatikas after mean sunrise next day. The case was very different 


B.C. Since, in that year, MargaSira $ukla 1 ended at 9 ghatikas after mean 
nurise on 6 


Eent “adi drodaya dina or the 
November, it is evident that, that was adi chandroday 
tay When the Ges first appeared. ‘Nakskatra Pūrva Ashidha, however, 


siene only at 503 ghatikas after sunrise on the same day, i.e., 2 -hours after 


night, and was current for'only about 44 ghatikas at the very end of the day. 


in. hould call: "the 
m Slointment of , have-been performed in: what we s j 
Smal] ET — Ee Ee 247 B.C. so as to bring ied 
Ya ths iana Piirva-Ashidha, but generally speaking, such a ya Bike 
Not be called -a day of Pūrva Ashadha; whereas 14 Nov. 242 B.C; was strictly. a 
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i dày h "Ron La — 

fa z — SC — Joined with the adi chandraday di 

B. C. as thesyear of See of is ceo peas ito 242 B C. rad —— So 
473 B.C. ra ent of .Devinampiya Tissa. ana raer than to: 
473 B.C. rather than to 483 B C, as the year of Buddha's Q sequentially, tg 
buteto the best of i5 T thot ke wasio tha process of determining the ELE leet. 

; S no : a 
easy by the tables and method of my Indian Chronology SE ie ven 


^ (4) One of the reasons which 1 

B nO 2 rea ed Dr. Fl t Kartti TINI 
than the traditional Vaisikha Sukla 15 as the qay of Bad the din Suka 8 rather 
. > was that, on 


rmination ig very 


after 483 B.C., Vaisikha śukla 15. H i 
3 1 - He argued rightly that'i € Vai ri” 
— — Pre ua ja new — arrival of —— 
o a year later than 236 expired : ay at an 
= be complete on Vai$akha $ukla 15, 247 BOP NET — Sie which would 
nont Buddhist year always took its departure from éukla 1 of Phala — the: 
ollows (a) that year 236 expired of the religious era would be eka 3 


(5) It follows from an examination of these week-day dates that Buddha's 
age at the time of his death was 79 complete years, not 80 yews, and that 
supposing he was born in the year 68 of the Eetzana Era, he could be said to 
have died in the.year 148 of that “era only in the sense that the year 148 was 
vartiamana or current. See, however, division (8) below of this note. 


(6) Bishop Bigandet remarks in a footnote om p. 133 of Vol. II that the 
Kauzda Éra was abolished on a certain Saturday which was the new moon of 
Tabaong (March) and that the Eetzana Era commenced next day Sunday the first- 
after the same new moon. This of course is not correct, since the old era was 
abolished with effect from Phàlguna (Tabaong) $uk]a 1 (See Vol. T, page 13), MEE 
the new era was brought into force with effect, from sukla 1 of the next month 


Deo Grea ‘hand, while referring to th 
e other hand, while referring to é 
i e era of Nirvana), Bigandet has made a mistake just the —— 
(footnote on the same page 188 of Vol. II): EE e YAA | 
148, the first day of the month of 'Tagoo (April), which fell on a p m ^ a eh 
c f the new computation, emphatically bu — 
elves with 543 B.C. W adnesday» 


.O. was 
B.O e with those at 


arison of this passag “ms Phšlguna 
d this of 


e commencement of the New 


‘Su. 1 to SS d (2) TEE 
1 en, 1; an UA j nt 
Geh the New Religious Era, he should have sa” ^) 7 of transposition e 
S dear t] on his part, & SH WA Kit Sunday was ee 
: 9 z. : . t age. 138, ol. 2 : d x 
months, but, ia saying (in D t. of Buddha's death), he Deg by B 
beginning of t the 8th date; and conira 


calculations ex 
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APPENDIX (iY¥)—THE TRUR AND EXACT 


DAY OF BUDDHA'S" DEAT ` 477 


5 ç d 33» et D full moon: d h 

. tion s Oottarathan = Uttara Asha » under the constella- 
= ended to my Indian Chronology SM Si «Reference to the Eye-Table 
Fal Moon of Sravana. As Buddha was 
tion “ Withaka” (“Visakha ”), (Vol. IT 


the same table, must have taken place at the Vai | 28 may be seen prom 


Sikha full moon, not 6 days after 


; Similarly, when we aro told Vol. I ‘that: UE 
to embracing the life of an AA -left — und) iat Buddha, preparatory 
under the constellation * Oottarathan,” S 


i 


Ga Ashidha month) by “July.” (see, for instance, Vol. T 


Indian sidereal, as compared with the European tropical 
dropping of 10 days in the Gregorian Calendar. In support of my statement that 


18 not a discrepancy, because we may understand the former to be an expired, the 
latter a current, year. Similarly, the Eetzüna year of Buddha's death, 148, has, I 
believe, to be understood only as a current year, equivalent of expired year 147. 
. . , (8) I have reserved for the last place the discussion of the important 
question, whether, ad mitting the correctness of the dates shown for Buddha’s life, 
In the last column of the chart, the date of his death may not be 477 B.C., as con- 
Jectured, first by Cunningham, and more recently by Prof. Charpentier of Upsala 
m the July 1914 issue of Indian Antiquary. I am bound to say that two. 
Sets of corisiderations are in favour of 477 B.C : in the first place, this date would 
Take him fully 80 years old when he died, which indeed is the commonly received 
age, attained by Buddha when he passed into Nirvana ; and in the second place, 
although the week day of Vaiéakha Su. 15 and Nak. “ Viéakha” in 477 B.C. was 
3. "day (April 19; -90 ; 44), yet the next day was Tuesday, and as he is said to 
eee died “ on Tuesday, a little before day break”, this may mean, though not. 
ein, “a little before the daybreak of Tuesday ”: that is, in the early morning 
SC of what we should call Tuesday (in the Indian Calendar, in the last hour or 
001 Monday). - NE o CN. 
t The Sage, however, about 477 B.C. is in harmonizing with this date 
Statement that the new religious era began on the Ist of the waxing moon of 
8 Zone (Phalguna) “in the year of Buddha’s death,” the week-day being either 
day, as stated in Bigandet’s note on page 183 of Vol. II, or Monday, as stated 
“Page 118 of Vol. TI of his text. The following are all the relevant Philgunas:— 
a — n Sunday, 19 Jan.478, B.C. ending 
Phalouna gukla 1 of 479—78 B.C. fell o y. pies s 
39 a») 478—77 , fell on a Friday 


Pa a we Wednesday. i ; 
* — » » » Sunday (ending at “78 of day). 


= CC-0. Jangamwadi Math Collection. Digitized by eGangotri 


479 ` APPENDIX (i 
X (iv)—TrHE TRUE AND EXACT: ; 
XACT DAY OF BUDDHA’s DEATH 


We cannot possibly adopt the Phil of ei 
guna Su. 1 of eit P ) 
: Tue du LT of New Religious Era, uen Cate — 
SE GE with Eder We are driven, therefore, to conclude that VIRUSES 
— Hic 1 3 guna of 479-78 B.C. (19 January 478 B.C Qo the 19 
GE ; constituting “the year on which Buddha dicd.” teh aha ere the 12 
aisakha Su. 15 of 478 B.C., not on Vaisakha gn. 15 of 477 RO A^ he died on 


(9) The Eetzāna Era is no doubt, as observed by Dr. Fleet in J. R.A, g 


o : : erus 
1912, page 239, “ a late invention ”; but it is, nevertheless, a true invention 
d 3 


S "Saus the dates expressed in that era are, astronomie ally, true dates; 
b) because they include, by implicati istorir 
year, 478 B.O. of the death of Buddha. ri truo dato, the 
The week-days, coupled with tithis and nakshatras, direct o i : 
almost absolute certainty, to one and only one series of years QU ne 
them, can be verified and identified with as much confidence as if they had. b. x 
recorded in 478 B.C. Knowing, then, from other sources, the historical probability 
‘of the central year, 478 B.C. (that it is approximate, according to Dr. Fleet 
within 5 years, does not detract much from its historical value), we need not D 
‘disturbed by the reflection that this and other surrounding dates must have es 
` laboriously calculated, and for the first time fitted out with the full dress of dira, 
tithi and nakshatra, by some astronomer in the 5th, 6th, 7th ora later century AD. 
The later the century, the more genuinely do the historian, the chronologist and 
the critic .become interested in the discovery that, for a thousand years, if not 
more, after Buddha's death, the true year of its occurrence was, notwithstanding 
many contradictory traditions, faithfully preserved somewhere in Buddhistic 


gacred lore. 
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wy. APPENDIX (v). 


ASTRONOMICAL REFERENCES [N THE MAHABHARATA 


uspices of the Madras Literary Santas, 

(1) Bhishma Parva, Chapter 2, verse 93 r 
alakshé prabhaya hinim paurnamas; 

Chandro bhidognivarnascha padinay, 


(Originally delivered as a lecture under the a 


—— moon, the moon, i E 
splendour, became invisible (or looked like fire), the aky look ea on all its. 


: VW The sig i 
has shifted from its position. great evil is foreboded hy ait mee emo 
$veto grahastathà chitrám Samatikramya tishthati 
abhavam hi vigeshena kurün&m tatra pasyati. 

Ketu, the white planet, stops on passing beyo d th i itrà 
All this forebodes total destruction of the Kurus: 5 ied ian" OMS. 

_ (4) Bhishna Parva, Chapter 8, verse 18. 

Ghümaketuh mahaghorah pushyam chakramya tishthati 
senayoraSivam ghoram karishyati mahágrahah. . 

A fearful comet is rising and is distressing Pushya; this great planet will 

cause great havoc to both armies, í 

(5) Bhisma Parva, Chapter 3, verses 14 to 16. 

maghasvangarako vakrah Sravanecha brihaspatih ` 
bhagam nakshatramakramya suryaputrena pidyaie. 
Sukrah proshthapade purve samaruhya virochate 
uttare tu parikramya sahitah samudikshyate 
Sveto grahah prajvalitah sadhüma iva pavakah 
endram tejasvi nakshatram jyeshthim akramya tishthati. 

Mars is retrograde in Magha and Brihaspati in Sravana. < The sun’s offspring 
Sani advances towards Bhaga and afflicts it. The planet Sukra rises towards - 
Pürva Bhadra, shining brüliantly and looking towards Uttara Bhüdra (Dutt's 
translation). Ketu, blazing like smoky fire, stops and afflicts the effulgent. 
Constellation of Indra. 


(6) Bhishma Parva, Ohapter 8, verse 17. 
dhruvah prajvalito ghoramapasavyam pravartate 
rohinim pidayantan tavubhau cha śaśibhāskarau 
ohitrà svatyantare chaiva dhishthatah parushagrahah. 
The constellation Dhruva, fearfully blazing, advances towards the right. 
Bo A the sun and the moon distress Rohini. A terrible planet (Rahu P) has taken 
"Pits position between Chitra and Svāti. 
7) Bhishma Parva, Chapter 3, verse 18. 2 
Y vakrānuvakram kritvā cha Sravanam pavakaprabhah 
brahmarāśim samivritya lohitingo vyavasthitah. 


The red bodied planet, effulgent like fire, passing in a round and round way, 
Stops encircling Sravana overridden by Brihaspati. 


8) Bhishma Parva, Ohapter 3, verse 27. 
2 SE cha grahau prejvalit&vubhau 
(visakhàyàh samipasthau) brihaspatiSanaischarau. 


y Those two burning planets, Brihaspati and Sani, have become fixed fora: 
Sar, ! i SC? 


E 


2- — e H 
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(9) S rc dE d Chapter 3, verse 99 . 
ntiküm pidayenstikshnaih nekshatra tithivi 
d King ome vayante dhfin&kstumávast EE 
» Rahu of terrible deeds afflicts Krittika ch wi i 
terrible dangor, are continually Gë Krittik& Roagh winds, foreboding 
(10) Bhishma Parva, Chapter 3, verse 39. | 
chaturdasim panchadasim bhütapürvàm cha shodagim 


im&ümtu nābhijānami amavasyam trayodasim. 
A lunar fortnight has hithe: t is 
sixteen days. ` But oh the 13th "sy andit ths —— ans Died 
eclipses have taken place. course of the same month two 
(11) Bhishma Parva, Chapter 3, verse 33. | 
chan drasüryavubhau grastavekahne hi trayodasim 
aparvani grahüvetau prajà samkshayayishyatah. 
(12) Udyoga Parva, Chapter 142, verse 18. 
> Saptamaccapi divas&t am&vüsyi bhavishyati: 
sangramo yujyatàm tasyam tamahuh sakradevatàm. 
In 7 days there will be full moon and on that day let i 
this is the day favourite to Sakra. : iugis o 


(18) Udyoga Parva, Chapter 148, verse 8. 
prajapatyam hi nakshatram grahastikshno mahadyutih ` 


Sanai$charah pidayati pidayan pranino adhika. 
: That active planet of great effulgence, Sani, troubles the star Praj 
indicating greater trouble to living creatures. 
(14) kritvàchangarako vakram jyeshthayam madhusüdana 
anurüdhàm prarthayate maitram samgamayanniva. 
The planet Angaraka travels retrograde to the constellation Jyeshtha, O ! slayer 
of Madhu, aud goes towards Anuradha as if seeking its friendship. j 
(15) nünam mahadbhayam krishna kurünüm samupasthitam 
viseshena hi varshnéya chitram pidayate grahah. 
Surely, O! Krishna, a great calamity for the Kurus is at hand, especially as 
the planets go against Chitra.’ | | 
(16) somasya lakshma vyavrittam rahurarkamupaiticha 
divaScholkah patantyetah sanirghatah sakampanah. 
Rahu comes to the sun which has covered the path of the moon and from the 
heavens fall down meteors with loud noise and making the earth shake; 
* # : * E — 
ahha i 'incipal astronomical 
es of the Mahabharata contain the princip — 246, 


apatya, 


The foregoiug passag 2 
references to ba found in that epic, but for the reasons stated in p E along 
age 100 of the text, it was not possible to deal with them metho pales 
Ph Rama's horoscope. The popular impression concerning these SEH of the 
that the observations in question were made at the time of — Tha well 
events desoribed in the — Eo fhe —— p ‘tia it may be 
: ti : "S rers of the Pr ab 
informed portion — d ine the date of those events, OF 
‘144 bv means of these references, to determine t 246, page 
PO ee ee position of the poem. The remarks made in paragrap st there is 
100 ot the text, will have prepared the rendor. os s popular impression um 
-onti istoric warrant tor erher pula differ in one 
absolutely no scientific or his Js given in the Mahābhārata differ A 
; The astronomical details give amas horoscope even thoug 
pious hope. "om those in the Ramayana, Ramas DOT or date, 
the poen, ai PA not have had in view any —— Jor Ohapter 7 of the 
e Ir - 7 ` dit, as we did in sec ‘Mahab ara 
cat cated in time, if we regara lt, ** "= m; whereas the t 
SE subject of a purely astronomical rO they are mutually repugnans 
references cannob possibly y SE f the text, (2) they ar 
as has been stated already at pagn m dnd (3) die seem to have 
i olation by sabsequent w 3 rss D. 
2 naq times and in different centuries s 
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d sa garding the date of composition of 
— n or five centuries for its composi- 
tion, is Ée T to hays = — 9 main part of the 
pharata, apart from its being a national epic like the Iliad, has c s 
successive generations since the incep ts onitit ud — Fi 
gather an encyclopedia, of all kinds “of knowledge, l gal, phi sophical and 
religious. At the Same time, the p nal falo of Mira paai 


real, 
: us 
moes, in that it has P fato of liter 


2 The general opinion of modern crit; 
the Mahabharata is that it must have: critic 
tion, viz, from about 300 B.C. to 


n some of these i 
jg all that can be attempted. In partic ese i 


Chapter V of the text as pure chronology,.is not in t 
therefore, be regarded as quite an exceptional passage i 


c S; but a mere astrologer is apt to be reckless 
or ignorant in rogard to the astronomical possibility of iti 


and if the positions are in fact astronomically impossibl 
ble to put a chronological interpretation upon his 
illustration of this observation is afforded by the ancient commentary on the 
Paripadal horoscope itself, where the commentor Parmélalagar treats the references 
as merely an astrological question,-ignoring altogether the astronomical possibility 
of the positions assigned by the poet to Venus and Mercury when the sun was 
according to the comentator in Simha, whereas the poet, as shown in extenso in 
Section (ii) of Chapter V, evidently intended this horoscope as a piece of chronology 
no less than of astrology. 

4, Some of the Mahabharata references to astronomy afford an even better 
illustration of reckless astrological statements made without due regard to astro- 
Lomieal possibilities. Certain well-known passages quoted above, especially 

0. 5 state that Mars was retrograde in Magha nakshatra at or Shortly before 
the time ‘of the great battle which is supposed by ali authorities to have 
aken place during the month of Margasira. So far as the author is aware, neither 

t. Vaidya in his ** Mahabharata, A criticism,” nor the late Mr. Gopala Ayyar, nor 
any of the other writers on the subject of Mahabharata chronology, have adverted 

the circumstance that it is not astronomically possible for the planet Mars to 
*trograde in the Maghà nakshatra about the time of Kartika Amivasya or for some 

ys later. An examination of Mars’ retrograde positions in Table V-B will make 
this clear. The impossibility appears, also to be recognized in Indian works of 
Zonen, such as the Tamil Jyotishaganita Sastram by Mindmpannai Krishua 
rauer, p aragraph II, page 95. In the same passage of the Mahibhirata it is 
tated that at thé same time Venus was in Pūrva Bhadrapada. This also is an 
Possible position for Venus when the sun is in Kartika solar month, or Marga- 
Sira lunar month. To cet over these difficulties, Mr. Vaidya supposes that the 
Positions of Mars and Venus are to be taken in the sense of vedhas or astrological 
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482 APPENDIX (Y)—ASTRONOMIOAL REFERENCES IN THE MAHABHARATA 
ss aspects ; but the present writer has very little doubt but that whoever framed, 
med Se of Mars and Venus in the Mahābhārata thought that they. were. 
possible astronomical positions and was ignorant that the reverse was the case. 

5 It remains to notice the capital drawback of these astronomical references. 
in the Mahabharata, viz., that owing to the fact of their having been introduced by 
different writers and at different times, the same planet is supposed to have occu- 
pied a number of different rasis, for instance, Mars is in one passage going back 
from Jyeshtha towards Anuradha; in another, as already stated, he is retrograde- 
in Magha. Saturn in the first passage is oppressing Rohini and in the second 
passage Pürva Phalguni. Jupiter is in one passage near ViSikha nakshatra and 
in another in Sravana nakshatra. The only consistent series of references appears to. 
be that in the sizth and eighth passages (Bhishmaparva 3, verses 17 and 27) which 
place Jupiter and Saturn near Visika and an evil planet, possibly Mars, retrograding 
between Svàti and Chitri. The idea seems to be that the three chief planets were 
retrograding ai the sametime and were, therefore, exercising a very baneful influcncy.. 
Mars is not mentioned by name in this passage which only refers to ** an evil planet," 
but since in each of the astronomical passages in the Mahābhārata the three principal 
planets Mars, Jupiter and Saturn are referred to, we way presume that in the sixth 
passage which we have selected as being self-consistent, Mars is the planet intend- 
ed by the description “the evil planet." If we look fora date when all these three. 
planets were retrograding in the positions referred to, we shall probably not find 
any date in MàrgaSlra month, but about the forty-first day of the Indian solar year,. 
i.e., about Vaisikha month, we find a certain number of dates, first 3084 B.C. in 
which on or about the fortieth day, Mars, Jupiter and Saturn occupied positions 
corresponding to 179 degrees (Chitra), 200 degrees ( Višikha) and 203 degrees (Visa- 
kha) of longitude In 1816 B.C. on the fortieth day of the Indiau solar year the- 
planets’ positions were :90 degrees (Svàti) 215 degrees (Anuradha) and 206 
degrees (Vaisikha). Lastly, in 1079 B.C. their positions were 195 degrees (Svati),. 
20; degrees (Visikhi) and 222 degrees (Anuradha). In all these positions the, 
planets were.retrograde. As we have already remarked, there is absolutely no. 
reason to suppose that either these or any other dates were actually contemplated 
by those responsible for the interpolation of astronomical references in the: 

: Mahabharata. "e 
6. The date first mentioned, 3084 B.C,, might seem to be a plausible date 
because it is only 18th years distant from the first year of Kaliyuga -3102 B.C. 
But in all probability the Kaliyuga of Mahābhārata was not the same as 
the Kaliyuga (18th February 3102 B.C.) whith was devised by the astronomers. 
of Varahamihira’s: time in the fifth or sixth century A.D. and which was the 
assumed date when all the planets were in mean longitude 0. We have the 
Surya siddhànta as an authority for the statement (Sürya siddhanta I—57) that 
“at, the end of the golden age (Tretàyuga) all the planets by their mean motion, 
excepting, however, their nodes and apsides, are in conjunction in the 0 degree: 
of longitude.” What is true of the golden age must be equally true of the begin- 
ning of Kaliyuga, because according to the assumptions of Indian astronomy in 
the various siddhüntas, every planet completes an integral number of revolutions 
between the beginning of one yuga and the end of the same. Such was the reason 
why the astronomers of. Varahamihira’s time fixed upon the midnight between the 
_17th and 18th February, 3102 B.C. as the date of 0 Kaliyuga, according to Sürya- 
siddhania, and sun rise on 14th February, 3:02 B.C. as 0 Kaliyuga according to 
the other siddhantas. Of course these astronomers knew that the Mahabharata 
referred to the Kaliyuga as the beginning of a new order of things, But they 
probably thought that as the date of the Muhabharata Kaliyuga was leftin vacuo, it 
wag open to them to fill it up in any manner they pleased, provided it suited the 
purposes of astronomical computation. Varahamihira alone in a well-known 
passage, which he professes to quote from Garga, appears to have held a definite 
opinion as to the period of Yudhishtira’s reign, but unfortunately the verses in 
which he states this opinion have been the subject of numerous and divergent 
interpretations. The apparent meaning is that “ Yudhishtira’s reign preceded the 
Saka era by 2,526 years,” that is, that Yudhishtira flourished circa A.D. 78 minus 
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PEN DIN i 
A rs ( ) —ASTRON OM ICAL REFEREN CES D THE J. ANAB TARA [ 1 8 
P DIX V NY SA A FO: 


Wes. "e P e U Spend 100 years discover What this means. The 
This 18 a pure convention, equivalent 


for the Saptarshis in the reign of Yudhish : 
ancient usage, rather than to their own cation sent probably * conformed to the 


If so, Macht would be the ej hth naksh 
the entry of the Rishis into TH — ginning of th 
— Le., from 3102 B.C This tak s 
.2402 B.C., which is not Very distant from "To . S takes us to 
Varühamihira's verge, y istant from 2448 B.C., the date recorded in 


“san maghisu munayah Sasati prithivim vs atii: ; ° 
panchadvyutah Sakakilah tasya rajnagya,” vim yudhishthire nripatan shad dvika, . 


7. A perusal of the chapter in the Bhishma Parva, in which the ‘majorit 


» will show that that chapter tecms wit 
"y character, and is conceived in the 
vy, Tacitus and 


presumably added by Subsequent writers with no other m 
‘astrological terrors to those already conceived by Vyasa or w 
ed that pen-name. . Y 


8. It has generally been considered that there were two eolipses before the 


1 i ; at the time of full moon. 
Such a succession of eclipses, with no other indication of the probable time, is 
not, however, sufficient for the verification of any date; because two eclipses, ' 


one solar and the next lunar, succeeding each other within a fortnight, is quite 
an ordinary phenomenon. 
mme MT EC EE 


Footnote.—This view becomes al! tho more probable if Varihamihira did actually quote tho verses in ques- 

ient writer, in whoso time the practice of teokoning the nakshatrag from Krittikü, as tho first, was 
- We find elsewhere such reminisconces by a later generation, of the same tradition. reyarding the 
priority of Krittika among the nakshatras. In the Tamil Manimekhalai (dute probably, seventh or eighth contury 
A.D ), the nakshatra in which Buddha was born, Visükhü, now the 16th among the 27 nakehatras, is referred to as 
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APPENDIX (vi). 
DATES OF ALVARS (REVISED). 


The Alvars and Áchüryas were Vaishnavite authors, preachers, reformers, 
singers, and ascetics who worked either individually or in. groups at the epoch 
of the general Hindu religious revival from seventh century A.D. onwards. ‘he 
numerous popular accounts of them which pass under the names of gurupparam- 
paras (order of succession of religious teachers) #rumudiadaivu, etc., are full of 
dates with all manner of details of Kaliyuga year, cyclic year, solar month and 
day, vāra, tithi and nakshatra, which at first sight promise a rich harvest to the 
chronologist Accordingly the author was at one time inclined to take these 
dates seriously, and he published the results of his investigation in a pamphlet 
entitled ‘‘ Dates of Alvars,” copies of which he will be glad to furnish to any 
oue interested in research. Even in that pamphlet he was obliged to recognize: 
thai the Kaliyuga years furnished in the popular accounts down to, and excluding, 
the date of Rimanuja, were fictitious and more or less imaginary, but it seemed 
to him then that the «ther details of tithi, vara and nakshatra were capable of 
being independently calculated ; and such independent calculation yielded results: 
which were apparently in agreement with general critical considerations. ‘I'he 
dates and the verification, as seb out in thé pamphlet, are reproduced in columns 

8 and 4 of the table at the end of this paper. St , 

2. Subsequent reflection and further experience with’ South Indian. dates 
have, however, led the author to a very different conclusion: infact these Alvàr- 
dates afford a typical illustration of the Willo’ the Wisp nature of Indian 
chronology when one relies too much on the dates presented in a certain class: 
of compositions, and in this category one may include the numerous spurious 
plates examined and exposed by Dr. Fleet and Professor Kielhorn in the pages: 
of the Indian Antiquary and the Cholapattayams published by Mr. V. Rangachari 
of Madras in the Journal of the Royal Asiatic Society. _ 

8. The question, when and by whom were these Alvar dates first announced: 
to the world, is a most important one, upon the.answer to which will mainly 
depend our verdict as to their genuineness. The Divya Süricharita of Garuda- 
vahanapandita is said to be the oldest extant work on the subject, to. which the- ` 
traditional details of Alvar dates have been traced, and the author of that work 
professes to have been a contemporary of Rámánuja (12th century A.D.). ` Noe, 
if the earliest A]vàrs are shown either by a calendrival examination of their dates,- 
or on general critical considerationa, to belong to the 7th or the 8th century 
A.D., then we have to enquire carefully and establish when and by whom those 
dates were first recorded and by what means they were handed down to at least: 
Ramanuja’s time (12th century A.D.). ` : ee 

- & letus consider first what the dates themselves have to tell us, and then 
what the critics tell us about them. It will be instructive to deal first with a. 
typical date, say, that of Tiruppünalvàr: who was an Alvar originally belonging 
to the caste of panar,'a low caste of singing méndicants. * 

5. We are told in the-popular account that -Tiruppanalvar was born in. 
Kaliyuga 342 (* Kaliyuga 120” is a variant), i.e., somewhere about 2800.B.C.,. 
in “ Durmati” year, in Karttigai solar month, on pürnimà or full moon day 
* bahula 2,” which is two days later than.pirnima is a variant), under nakshatra. 
“ Rohini” and on a Wednesday. The late Mr. T. A. Gopinatha Rao, in a. 
manuscript entitled “A critical account of the Srivaishnavas,” which, we are: 
glad to note, the University of Madras has undertaken to publish, tells us- 
that Tiruppanalvar must be placed between Tirumangaialvar and Tondaradip- 
podidlvar, the former of whom was a contemporary of Nandivarman Palla- 
vamalla (A.D. 717-779) and of Dantivarman (A.D. 779-880). There is nothing 
to prevent our extending the search for Tiruppandlvar’s date, if we please,. 
to centuries earlier than the 7th, but we shall first exhaust the more probable 
period, i,e., that since the 7th century A.D. Between A.D. 700 and A.D. 1201 
there are only nine Durmati years (A.D. 721, 781, 841, 901, 961, 1021, 
1081, 1141 and 1201) and we may easily satisfy ourselves from the present. 

Ephemeris that the only date corresponding to either of the alternatives for 
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485: 
Jimama aras al SE excludin 

841, Wednesday 2a Ovember (— 5 
day Margaétra Sukla 15 or full Bs Heng ey OE Kir 
“Rohini” began at -94. en; 


- °. L. : * i 3 ti i * - 
ALD. 1081, dee, ohini, Wednesday P — Dé 
ell, 3 all c 5 nie: : 3 D 
day of Tula or Aipead masa ions — Kārttigai month, for it was the 30th: 
7. The next question is, is it probabl th :hronicler š 
(12th century A.D.) had in min either the AD. uL roniole ae 
an earlier date, Wednesday, 15th No 
and “ Rohini’? ended i 


with some trouble, be Proved to cor; 


: Or: dealing with such dat 8, ismiss 
the ep) — — from Consideration, because really iE Was oe dismi 
any Ame curing what we may call the epigraphical nevi. T: Se 
to de 14th century A.D. in ee ira ocal period (Le, the period: down 


° ; and si Course Kaliyoga 312 or 2800 B.O 
t .Week-days or solar months, apart from the impossi- 
bility. of any such date having been reserved by record or t iti ; 

from 2,800 B.C. to A.D. 1200. * Á "SEH — 


8. Supposing the date of birth of Tiruppanaly 
above, viz., 15 November A.D. 601, and Supposing further that the details of vara, 
tithi and nakshatra were handed d 


hatra own regularly from that date to that of the 12th 
century chronicle in which we fin 


lvàr was born, fixed on a Durmati 1,090 years before 
Durmati, only 600 years before. If we make this ass 
nothing intrinsically absurd, then we may make a si 


to other Alvar dates also, and obtain the following da 
the statement below — ; 


= : š ———— 
Serial 
-numbor 
in table ; Dates which more or loss 
at the Names of Álvrg, | satisfy critical considera- Remarks, 
end of | tions, 
thia i . . 
_ Paper. | `. $ ; 
issi Alvar, —.. D. 2 January...  ..|Mr.G inatha Rao assigns this Alvar to 
. 4 Tirumolisai Alvar A.D. 720, 2 January ] ity GSE —— — 
5 |Periyilvir .. . . A.D. 726,.27 May + | Accorditg to Mr. Gopinatha Rao, ‘middle 
.| 9th — — UE à 
S | Anda zc eg le 176,25June .. . D D 
7 T CR jolene cites [CADE 776, 31 Nctoter | Mr. Gopinatha Rao sccopts this, 
8 Kulaéekharalyar - e., e | A.D. 707, 12 February Ses Fev hal: of en century according to Mr, 
< i opinatha Rao, 
9 |Temdaradippediü]vüe .. — ... | A D. 787,11 December . ... | Mr. Gopinatha Rao accepta this, 
^ Nadpnrakkaviü]vür ME. AU SN 1 April Ko 
‘ammijvar ^... —.. * | A.D. 798, 4 May om ü : 5 
a . | Cast quarter of 9th and major portion of 
* Pew Eum AD — Mey loch center A.D. (Gopinatha Rao). 
| A.D. 828, 17 April, or A.D, 
18 Uiyakkondar ... MEL ... 848, 93 March. š 
p 


nst critics would prefer tho date in AD. 
T Tes the Alvirs preceded Acha. 
ryas like Nüthamuni and Uiyakkondür, 


apu i A.D) 601, 15 November, A.D. 
^ | aana ` Ré 18 Nove 


| A.D. 918, 26 Juno (born). 
S Almas 2 { A.D, 1088, 28 Arril ed), 
i t i - s|. A.D, 929, 25 February (bu 
š apg s thia was 22 days short of 
Virodhi Samvat). 


Not a single date in any Virodhi Samvat 
from A.D. 749 to A.D. .M09 suits the, 
given details: the first suitable dato is 
A D. 1470, 14 February. : 

. | Either Tihi fu, 5 given in the tradi- 

tiunal accountis an «rror for go. 12 or 

° A D..1017, 4 April (born). , | Mārgali is an error for Tula, 
18 Rümünuja ja o a A.D. 1137-8 (died). } 
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. 9. We seem to have got hold of a number of useful dates which also are more or 
less likely to satisfy the critics; but somehow we feel that we are not so sure of 
our ground with the early Alvārs as we are with Ramanuja and his immediate prede- 
cessors; this is because between Ramanuja and the Achüryas who immediately 
preceded .him thereare a number of chronological links, whereas, our date for 
Tiruppanilvar for instance depends on a single chronological clue, the Jiphemeris.: 
Change any of the details of such a date, e.g., cyclic year, vara, tithi, or nakshatra, 
and we may have to shift the date itself by hundreds of years.. We become 
diffident as we reflect that for the details of so many dates of the 7th and subsequent 
centuries we depend, not upon contemporary records, but upon records which 
could not have come into existence much before the 12th century A.D. Our 
confidence in the complete accuracy of these details which we have relied on so far, 
is not strengthened, but rather the reverse, when we find, as we shall do presently, 
that for the Acharyus subsequent to Ràmünuja certain minor calendrical details in 
the traditional account are positively untrustworthy although we are .able.to 
supplement them by information obtained from other sources. For instance 


fier Names of Achiryas. is —— — —— | . Defevt, error or irregularity. 
"49 Mudaliyündan — sss | The calendrical details, are Sri-| This exact corabiuation does not 
p š mukha, Chittirai 13, ŝu. 6, * Punnr- | occur even once betweon A.D. 700 


vasu,” Monday or “Prabhiva;| and A.D. 2000. 
Chittirai 25, Su. 10, Punarvasu, ` 
` Monday. e 
Kaliyuga 4131 Pramodhüts, Tai. śu. | A combination of šu. 5 with 
- 5; “ Hasta” Sanday. A.D. 1090-| “Hasta” in Tai- month is an im- 
ae ? 91; 12 Jan. A.D. 1091 or A.D. 1030 | possibility. We are obliged to 
x —31, 16 Jan. A.D. 1031. ` substitute “ba. 5.” 
` 21 | Anandilvir ... . | Kaliyuga 4154, Vijaya ; Chittirai, 10 | If we follow up the other details, 


90 | Kurattilvir — om 


“gu, 15"; “Chitra,”  Friday| then “ Vijaya” and K.Y. 4154 must 
A.D. 1048, 1 April. © be an error for “ 3arvadbüri," and 
í EE K.Y. 4149. . : 
Kaliyuga 4175; Ananda; Vaigisi; | The correct details aro found ina 
áu. 15, " Anurádha ” Wedüosday, | year corresponding, not to Ananda, 
Variant “ Subhakrit”. A.D. 1063] or Subbakrit, or K.Y, 4175, but 
(=K.Y. 4164, Sabhakrit), Wednes- | K.Y, 4164 = Sobhakrit.. e 
day 14 May. š š š 
. | Kaliyuga 4471, Sidharaga; Aiypasi,| The correct week-day is Thursday 
** Mula,” Friday, Thursday, 24 Oot. | not Friday. We should not have 
A.D. 1870. been able to correct the error if we 
had not been sure of the Kaliyuga 
| > i and oyclic years, 4471 nnd Sidha- 


. 99 |Peria Bhattar, Srirümpillai, 
S . 23 twin sons-of Kurattilvir, 


383 "op 4 


24 | Mapavü]umüámunigal 


raya. . 


— ——— —À 


10. ‘Che above are not cases purposely picked out from a number, but simply 
the records of the six immediate followers of Rāmānuja. Everyone of these 
recorded dates is, as we have just seen, erroneous: and we are able to rectify 
‘them merely because we are confident of the accuracy of certain other details 
included in the same records.’ In the records of the earlier.Alvars woe have no 
such means of correcting errors. Proceeding from the known to the unknown, - `: 
we reason that-we are not justified in pinning our faith absolutely on the details .: 
of dates (even after excluding the Kaliyuga years from consideration) which are: ` 


contained in the popular accounts. ` ss 

11. The last and most difficult question still remains to be answered, how were 
‘the détails of birth of so many persons who were all alike. sanyasins, and who 
were drawn from different stations in life, originally ascertained? The case of the 
early Alvars is different from that of Rāmānuja, a voluminous writer and a famous 
-teacher and preacher, who died early in the, twelfth century A.D., full of years 
and full of honour, and upon whose death his admirers and followers would be 
eager to gather up every sorap of information about his early career; in order to 
satisfy the natural curiosity of their posterity. ` We may, if we please, assume for 
the sake of argument; that each of the early Alvars may have been as famous in 
his day as Ramanuja was in his; but the same stimulus of curiosity could not 
shave existed in the early days of Vaishnavism as it did in the twelfth centuty A.D. 
and supposing it did exist, it could not have ‘been as easy to satisfy it in the case 
ofa dozen different Alvars as it turned out to bein'the unique.case of Ramanuja. 
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take the cases of the founders of the world’s three eae, man’s INTO 


Y `only royal personages, whose comin 
‘into the world is announced through Reuter have a chance y ur di 
their birth recorded; while it is a privilege of beino por CC of having the hour of 
that the poorest person there nowadays m 
hours, minutes and seconds after sunrise on a. 


trable, and we may extend this observation to Ramanuja himself in whose case tne 
utmost we can concede is that some biographer of his, probably in the twelfth 
century A,D. may have retrospectively calculated the day of his birth and in - 
80 doing allotted to him 120 years as his span of life, the same having heen done 
in the case of Alavandar ; (other Alvars who had lived in more spacious times had 


had 200 and 300 years allotted to them by biographers who were not worried 


With historical considerations such as in the case of Rāmānuja clogged the flight 


` of the imagination), 


12. We reach a conclusion which may be seriously disappointing to the 
majority of readers, but which is the only one that historical eriticism: will 


. Warrant; viz. that when the biography of Riminuja -began to be composed, 


Kë curiosity was equally exercised about the lives of the Alvars and the early 


7 Acharyas,and that then and not till then, i.e., not till the twelfth orthirteenth century ` 
_ A.D. were such meagre details as tradition had handed down amplified for the first 


Aime into calendrical shape, The aim of the Indian biographer would in such cases 
e to fill out the calendrical details so as to attain at least a passable standard c£ ` 
Verisimilitude. The combination of a tithi, nakshatra and week-day cannot be : 
invented offhand, like “ 19th February 13952; and the biographers of the es i 
naturally thought that any details taken from contemporary panchangas wou suit ' 
previons times also, 15 this was the method adopted, we should fiud all the details 
of the Alvar dates in one subsequent period of 60 to 100 years, the period for which 
P^nchüngas would ordinarily be available at any time. How far this hypothesis is 
tenable in the case of the Alvars and the earlier Achüryas, the reader may judge 
or himself by ‘examining the contents of column 5 of the table at the end of 
this paper, which is also partially reproduced below, and which Ers ee years, 
in the period: between A.D. 1180 and A.D. 1260, when the Alvar details were 


` .Tepeated, according to the Ephemeris, We have, first of all, the year A.D. 1189 the 


Very next year after Ramanuja’s death, when people's minds would naturally be set 
- 108-4 | 
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inking about the dates of the early Alvirs as well ; in the Ephemeris for this ver} 
rae A 11189 will be found. the somewhat crude details adopted in the traditional 
account for the first three Alvirs, Poygaiflvar, Püdatalvür and “Peyalvar; tl 
namely, š RE ; dee ES: — 
Aippasi Su. 8, “Sravana,” Tuesday for the first Alvar _ GG Oct. 1189) 
- Do. 9, * Dhanishtha," Wednesday for the second Alvar (4 Oct. 1139 
Do.  10,'Satabbishaj," Thursday for the third Alvir (5 Oct. 1139} 
all-in the cyclic year Siddharthi ( = A.D. 1139-40) p 
Tirumalisaiülvür: the date, 4 January A.D. 1200,.suits the traditional details 
‘better thau the eighth century date 2 January A.D. 720; because the former 
is ba. 1, as required, and the latter is only ba. 2. d : 
`  Periyülvàr and Andi]: The date, A.D. 1256, 27 June, suits Anda] better | 
than the eighth century date, A.D. 776, 25 June, because the former was Su. 4 | 
as stated in the popular account whereas the latter was Su. 5. e 
d Kulasékhara Alvar: The date, A.D. 1208, 31 January, is in Prabhava .] 
mamvab, as stated in the popular account, whereas the eighth century date, 19 | 
.February A.D. 767, was in Parübhava samvat. f 
` Madhurakkavi: There are two dates, A.D. 1217, 21 April, and A.D. 1220, 17 | 
April, corresponding to the two samvats, Išvara and. Vikrama appearing as i 
. variants in the traditional account, whereas only the Tévara, date can be found ! 
-in the eighth century 14 April A.D. 797. PP a WH 
Nummilvir : Just as there is a ‘date in Bahudhánya A.D. 798, 4 May, | 
‘there is another in Bahudhànya, A. D i218, May. | 
.Mudaliyandan : The date, Monday 9 April A.D. 1088 (= Srimukha) ignores | 
| 


.$u. 6 and '*Punarvasu," whereas these details could very well have been 
.suggested in A.D. 1266 (— Kshaya) when ñu. 6 and *Punarvasu? joined on 
Monday 12 April which was 18 Chittirai. Apparently Srimukha was the cyclic 
_ year in which Mudaliyàndán was born, but the details Su. 6 and Punarvasu were 
suggested to the biographer by a panchinga of the year A.D. 1266. 


; T ` | Details of date furnished 
bytho Ephemeris ` ; 
in confirmation of the į 
hypothesis that the 
details were copied  - 
from contemporary | . 
pauchüpgas in 12 or i m u e 
. 18th cent. A.D. . : 


1 Details of date verified 
Details of dato given from the Ephemeries so | 
in the popular , | aa to suit the conclisions 
accoun’s. - arrived at by historical 
critics. 


Remarks. 


Serial of Alva 
No. Namoa of ee. 


(4) : (8) 


‘Mr. Gopinatha Rao suggests 4 Die 


` | In A.D. 1199, ge. 8, Ü ana 
middle of 7th cent, A.D. 


] ürthi = S o |- 10 in Aippasi month fell 
ay ere eie p * Sravana,” Tuesday. | BREAD: Rind eer e Wednes- 
2 | Podattalvir ` ... | Dvipara -862,900, Siú- | successive tithis and | dat, Thursday and Fri- 


1 | Poygaiūļvāär ^ ...| Dvüpnra - 882,900, - Sid- 
` : darthi, Aippusi, éu. 8, 


dürthi, Aippasi, ŝu. 9, P day. In A.D. 1139 (— 

prse “Dhan,” Wednesday. week-days indicates | Ss epi su. 8, Sie 
3 | Peyalvir Dvipara 802000, Sid-|| ‘he Gctitious character | 10 ` and" nakshai 

ya — of theso dates of birth. —— — 

v , Aippasi, Su. 10, ravann, Dhanishtha and 

* Satab," Thursday. Satabhishaj fell on 

Tuesday, Wednesday 

and Thursday, as re- 

quired in colunm (2). 

Curiously A.D. 1139 was 

tho year after Rüinü- 

nuja's death. Seo No. 18 

below. FA 


‘ 


n ` ; 


| 
| 


4 | 'Tiruma]ifai, Alvar. 


| 


Mr. Gopinatha Hao assi 
this Alvar also to midd 
of 7th cent. A.D. 


A.D. 1200, Tuesday, 4th, , 
January ; nakshatra 
“Magka”? began on 
Tuesday at ‘96 and ba. 1j , 
ended at °27, 


Dvüpara :862,900, Sid- | Tuesday, Zog January 
dürthi, Tei, ba,” 1,| A.D. 790, was ba. 2 (not 
* Magha,” Tuesday. | ba. 1) and  nokshatra 
Variants: “ ba. IO" and:| “ Magha.” - ën 

` . "Thnreday" —. ` . 
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Ee Batata at denda — 
Details of date given | Details OF dato verified y the Keeser * 
of Alvars. in the popular reegen | in conr E iE th 
fol Nemes accounts, RN Suttithe conclusions 'Ypothesis that the 
$ rivod at by historical etails were copied j 
Critica, from contemporar "Remarks. 
, Panchingas in 12th or 
13th cent. A.D, 
3 
E ICD NT — EE (5) 
| Kaliyuga 46, «ky. Sunday, 27th N RE Woo rim rs ccce (0) M 
M c | SP cd tsay mm |. 
2 — NA ` KT a = 21); f.d.4, ^47 . E 1 
tional information ig 2 fan. 76, "|| Accordi ina- 
supplied in another ` Sue OUI eee 


manuscript that he lived 


on Wednesday it 
Was not the 4th that 
Was current on Tuesday, ; 
but tho 5th Which had 


TEES: 

nda} m uluyuga 97, “Nala.” A.D. 376, : j 

| : i SE — Phalg.,” June; tae mre pu SE 149; SH 
| š ; i i i); 24; 

| za en Sth tithi ended | fd, -34. ; 7 

5 

B. 


: dex e gun on Morda 
maügai Alvar. | Kaliyuga 397, Nala, | A.D. : r 
z | Tira ; Kirutigai rs 15 On, vhureday, 81st A.D. 1198, Thursday, 7th 


“Kritriki,”. 776. 


z ovember ; 73 ; “61. 
Kolasakhára Alvar | Kaliyuga 27, Masi, Su. 12, | A.D. 767 (pss à š 
4 Ji a : * Punarvasu," Thursda; Thurede $ a ch AD.. 1907-08 (=Pra- 
l 


— Thursday, Slat 
anuary 1208 (= Magi 
— 


A.D. 1207-08 
bhava), 


ary; fdt, 27; fd. 


A.D. 787-88 (= Pra- 

bhava); On Tuesday, 
` Deo. A.D, 787, Marga. 
Sira, ba. 13 as well as 
nakshatra — Jyeshtha" 
Commenced, ending nest. 
day at ‘84 "and ` op 
respectively, 


A.D. 797 (=Tivara), Fri- 
day, 14th April; go, 14 
Lët, ‘C3; Chitra ended 
at “62. 


| a| Topdaradypodi 
"| ivin Kaliyaga 
208, 


Kaliyuga 208, Prabhava; 
Mirgali, ba, 14," J yesh- 


Madhurakkavi 


ed Defter 863, 878 ;. 
var, 


'“Isvara,” Chittirai, su. 
i“ Chitra,” Friday. 
Variants: én. 10 and ŝu. 
14, * Vikrama,” 


A.D. 


Friday,12 Ap., du. 14, 
fd. "22; Chitra ended 
on Friday 24-57. ` 


— — — 


Friday, 17th April 

— 94,93. ' 

—"/Nammilvar — | Pramithi, Vaigāsi12; su. | A.D. 798, Friday, 4th| A.D. 1218-19; ` Frida 
185; "° Vi&ükha" Fri- 


May. 


day; 43rd day of Kali- 
yuga. ' 
Variant: ^ Bahudhünya, 
' Vaigüéi month, Vasanta- 
Titu, pourpami. 


Koliyuga 3224, 3324, eto., 
Bobhakrit or Subhakrit, 
Ani, o. 15, “Anaridha,” 


llth May (=11 Vaigasi); 
f-d.t. *07 ; "11. 


A.D. 823 (= Sobhakrit); 


A.D. 1182 (= Subhakrit), 
Wednesday, 27th Mav 


:Wednesdsy, 19th May 


(== Ani) ; fide 55; C6. | (= 23 Vaigüái, not yet 
E Wednesday. ` Varianv:| . Ani) ; *86 ; °32. 
Ani 1. UC E : 
Kaliyuga 3027 or 3937, | A.D. 828 (Kitaka, 2 years | A.D. 1186 (=Parabhava), 


Parübhava, Chittirai, 
Su, 15, “ Ohitra,” Friday 
, Variants : “ Pürgamü$i ” 
and Krittika.” 


after Pariibhava), Friday 
17th April ;‘99 (ba. '15 
‘not šu, “J5); nakshatra 
“Krittiki” began at 
*97 ofthe day. A.D.848 
(—Prabhava, not’ Pará- 
‘bhava), Friday, 23rd 
‘March ; nakshatra *Chit- 
ra” was current through- 
out ay and came to 
end at ‘02 on Saturday, 
A.D. 920 (=Vikrama), 
Saturday, 22nd April. 

A.D. 601, Wednesday, 15th 


Friday, 4th April (= 11 
‘Chittirai); fdt. 70; 
Fdan. 83. [There was a 
lunar eclipse next day.) 


Kaliyuga . 342 (or 120), A.D: 1361 (= Durmati), 


irttigai "87 5°77; h Novom- 
:D ti Kiirttigai, | November ; 87 ; 77 ;-or Wednesday, Oth —— 
be. 2, Rohini, Wednes- | A.D. 841, Wednesday, | ber (=13 Kūrtsigai); 
‘day. ” Variant: “Pur-| 2nd November (=lu ba, 2 began at DA, E ` 
"nima" . Kirttigai), Margasira;| ing next day at ‘71; 


fv, 15 ended at “90 and 
* nakshatra  “ Rohini” 
—— a began at ‘94, ending on 
i : 7 Thursday at-91. ` 


“ Rohini” ended at 52. 


CC-0. Jangamwadi Math Collection. Digitized by eGangotri 


| 

d 

| phi avarman 
J 


1217 (=TIšxara), 


A.D. 1290 (=Vikrama) ;- 


tha Rao Periy ülvür and 


Andi} Wero contem- 
Poraries of a certain 
3 Srivalla- 


à, mid. 9th cent, A.D, 


According to Mr, Gopinaths 
Rao, thia Alvür and Tiru. 
mañgai Alvar wore co-eval, 

Tirappanalvar being be- 

tween them; Tiramangai 

Was contemporary with 

Nandivarman Pallavamalla, 

A.D. 717—779, and of Dan- 

‘tivarmun, A.D. 779—830. 


t 


y | Mr. Gopinatha Rao notes 


that that the date A.D. 
:798 for Nammü]vür falls 
lin the reign of Parün- 
aka Pügdya and before 
A.D. 908 the date of Chola 
‘Aditya, = i ! 

According to Mr. Goplnatha 
Rao it is very probable that 
Nüthamunigal flourished 
in the Inst quarter bf the 
Dh and major portion of 
10th century d 

Details of date have evi- 
dently been much altered 
from manuscript; to 
manuscript ' i 


` 


iz 

Week-day does not suit A.D, 
‘90i, 961, 1021, 1081, 1144, 
1901. According to Mr, 
Gopinatha Rao, this Alvar 
-was between Nos. 7'and 9, 
‘In 601 there-is a date, none 
in 721, 781. i 


490 


Details of date given 


Details of dato verified 
frum the Ephemoris 80 


day at 64. The month 
was Tala, not Mairyali. 


— 
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Details of dato furnished 
by the Ephemeris 
in confirmation of tho 
hypothesis that tho. 


Berio] | Names of A]vürs. in the popular Í as to suit the conclusions n : 
No. accounts, arrived at by historical ` uan pridem ja 
dp panchiingas iu 12th or 
18th cent. A.D. 
(1) (2) G (4 (5) - (8) E |] 
15 | Ajavandir Born Koliyuga 4017, | A.D. 918 = (Bahudhüuya, | A.D. 1216,. Friday, 1st | According to Mr, Gon’ A 
Dhitu, Adi, er 15;| not riu Samvat),| July (=5 Adi); ‘05 ;*4S. | Rao, lavaras: Gopinatha , 
Uttarüshüdha, Friday. | Friday. 26th June. Date 3 SO wu H a after Na 
Died on 6th  Vaigü$i,| of death, A.D. 1038, J 'muni's denth, "ac 
;, “Sravana” day; nol Friday, 28th Avril. 
= weok-day. "do : CH 
. 16 | Mayakkil Nambi. | Kalivuga 3970 (or 3900, | A.D. 929-920 (=Virddhi); | A.D. 1230 (= Virddhi), | No suitable weok-d | 
3910 or 4030), Viródhi, | Masi, šu. 14 joined with | Wednosday, 30th Janu-| A.D. gan gu, ay in | 
Masi, gn 14, " Moghü,"| nakshatra “Maghi” on| ery (= 7 Müsi; pur-| 869-70, 984-90, 1049.0" H 
Wednesday. Monday (not Wedres-| ` nima, not éu, 14 ended | :1109-10,1169-70, 1259. E | 
day), 15th February | at °31 and “Maghi” at | eto. In faot not a wett H 
A.D. 930. A.D. 929,| 81. dato from 749-69 “O | 
February 25th, Wod- 1409-50 ` weit exact | 
nesday which was 22 ‘A.D. 1470, Wednesday, | 
short of Viródhi. Wm, Friday (= 20 Masi], | - 
i i : *90; f.d.m. V 
17 | Periya Nambi | Kaliyaga 4098; Hovi-| A.D. 937 (= Herijambi); | In A.D. 1237 (= Hovi- | Tithi e — | 
Jambi; Mürgali; áu. 5;| on . Wednesday, 1lth| Jumbi), on Wednesday, | with nakesliatra Jyeslitha [n 2 
“Jyeshtha,” Wedass-| October, šu. 4 ended | 16th December (= 2!.| ‘in Margali month SV 
day. and su. 5 commenced at | : Mirgalis, “Jycaheha’| ` a i 
‘bd of the day whilo | ‘commenced at 18, bnt | 
nakshatra `: -Jyeshtha | 'tithi was šu, 12 not Su. i 
ended at ‘21 on Wednes- | . 5. 
day. én. 5 ended next 
| 


Kaliyoga 4118, Piñgala, 
Chittirai 12, gp, 5; 
* Ardra,’’ Thursday. 

Date of death of Hümü- 
nuja is given by the 
chronogram, Dharmo- 
nashta = Saka 1059 
(= A.D. 1137-8). 


...| Srimukha, Chittirai 18; 
šu. 6; “ Punarvaso,” 
Monday, . 


18 | Rüámünuja 


19 | Mudaliyándin 


Prabhava, Maéi 25; ba. 
10, “ Panarvasu,” Thars- 


AD. 1017, Thursday, 
4th April (= 13 Chitti- 
rai); Su. 5 ended at 17 
of day and nakxhatra 
“ Ardrü ” at °75 of day. 


Monday, 9th April, A.D. 
1033 (=Srimukha) wau 
18 Chittirai bat it was 
not a day of Su, 6 or 
“ Punarvasu,” 


y 


Tn A.D. 1041 (= Vrigha), 
on 'Thuraday. 9th April, 


According to Mr. Gopi- 
natha Rao, Riminuja 
when two-thirds of his 
great work Mahdbhdahya 
was finished ` escaped 
from persecution by the. 
Chola king Knlottuñ:a 
1 and sought refuge in 
the Hoysala country. 

Chittirai 18. éu 6, 
Punarvasu, Monday, is a 
possible combination but 
there is no actual ex- 
ample of it ina Sri- 
mukha year for 1,300 
years, One actual in- 
stance in another year is 
A.D. 1266 (= Ksbava) ; 
Monday, 12th April (= 
18 Chitti:ai) ;. "58 ; *83. 
See paragraph 12 of 
the paper, š 

See last column. 


According 


to 
Mudaliyündan, the nephew 
of Rümünuja, was born 
when the latter was 18 
years of age and day- of 
month's werk-day docs not 
suit in 783, 793,853, 913, 
1093, 1:58, 1213, 1273, 
1833 1393, etc., up to A.D. 
1993, ën. 10 can ormbino 
with Punarvasu only in 
Nasi, Panguni, while ba. 
10 can concur with Punar- 
vasu only in Avani. 


tradition | 


—— — — — 


: day. i whioh was 18 Chittira SIE 
Prabhava, Ohittirai 25,! gu, 6 joined with Ce 
su. 19, '"Punarvasu," | vasu but tho cyclic yeur 2 
Tborsdsy. — was Vyisha not Śri. 
Note.—No Kaliyuga year | mukha, 
is quoted. 
20 | Karattü]vár Kaliyuga 4181, Pramo-|In A.D. 1030-81 (= | A.D. 1090-1091 is a ! 
3 : dhata, Tai, Su. 5 Pramódhüta), ba. '5 and | calendricallv correct 
(obvious error for ba. '5), | “Hasta” ‘joined on| year for the birth of ; 


* Hasta,” Sunday. Vari- 


Saturday (not Sunday), 


“Tarta” joined on 
Sunday, 12th January, 
Am. 1091; '98; faan. 


eyes gcuged out by the 
Chola king Kulottuüga I 
in Kalayokti = A 


Kuürattü]vür, but æ cord- 
1078-79. Moreover 
tradition has it that 


ants: “Saumya, ‘Tai, 16th January, A.D. 1031.) ing to Mr. Gopinatha 
— Hasta,” jm A.D. (090-91 (=| Rao, Korattijvar an" 1 
ursday. Pramõdhüta), ba. 5 and | Periyanambi had their 


The dates of their birth in column (8), viz.; A.D. 
tradition, though not by the calendrical details 
furnished by the traditional account, See para- 
graph 12 of the paper. 


D. | 
Kürattü]vür was 3 years older than Mudaliyündsn. 
1031 January and April 1038, are supported by | 
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| — 


— dato givon 
ars, n the popular 
(ad | Names of Alvirs accon ta, 
fx 
(2) 
ü 


Enliyuga 4154, 
hittirai, 10, 


Anandalvar m 
El " Ohitra," Frida 


: = d| Kaliyuga 4176 Ananda, 
D Peria Mai borin Valgaói, fu. ^5, © Ann. 


158 I 
— A 


a]-} rüdha," Wednesday, 
in aons of Kürattāl Variant; Subhakrit, 
Ü, var, i 
v | i 
le H 
o | 
ly | 
) 

e É 

E &lam&muni-| Kaliyuga 4471, Sudha. 
in in Magnvülamümu 

lS | 


^ 


a 


gal. rana, Aippagi, “Muli,” 


Friday, 


— a 


moe dd 


^ 


Details of date vorifio4 
fi 9 Ephemerig so 
t tho conclusions 
at hy historical 


Critics, 


rom th 
28 to sui 
arrived 


(4) 


A.D. 1048-49 (= Sarva- 
dhüri, which is 5 yoars 
earlier than . Vijaya); 

iday, lat April (= 10 
Chittirai) ; *03; 44 

In A.D. 1003 (= Soba- 
krit, Kaliyuga 4104), on 
Wednesday, lath May, 

. íu. 15 commenced ord- 
ing next day ut ‘1s, 
‘While nakshatra Anu- 
riadha came to end at 
'85 on Wednesday. 


In A.D. 1370 (= Sidha- 
rana), on Thuraday (not 
Friday), 24th Uotober, 
fu. 4 and uakshatra 
“Mala” ended both at 
"62 of the day, 


——— a AA 


ARs 


Dotaila of dato furnishod 

by tho Ephemeris 

in Confirmation of tho 
Y pothesis that the 
otails wera copied 
ron contem Orar 

Panchiingas in 19th or 

th cont, A.D, 


Rote error in cyclic year 


m cases 21, 22 nnd 23, 
and seo Paragraph 13 of 
the paper, Mr. Gopi. 
natha Ruo remarks that 
Bhattar must have been 
Over 88 at the timo of 
his death, A.D. 1165; 
that Nanjiyar snccecded 
him, to bo succeeded in 
turn by Nampilloi or 
Loküchürya : the latter's 
su 


whose 
time the, Mubammadana 
invaded the south of 
India, 


Note error in week-day 
and seo 


Paragraph 12 
of the paper, 
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"APPENDIX (vii) 


THE USE OF CYCLES OF RECURRENCE IN INDIAN CHRONOLOGICAL 
INVESTIGATION. 


[Paper read before the Second Oriental Conference, Calcutta, 30th January 1922] 


The most interesting and at the same time the most complicated.problems 
in chronological investigation may arise when we wish to ascertain the exact 
position of the sun or moon or one or more of the planets on an ancient date orto 
verify an alleged ancient eclipse. The problem which confronts the chronologist ` 
in practice is usually the converse of this. That is, he may have come.across an 
ancient record indicating that the sun o: moon or one or more of the planets ' ` 
stood in a particular position or that there was a solar or a lunar eclipse, and he 
may wish to make use of these astronomical facts to discover, establish or verify 
an ancient date. » i 

9. The following are instances of such problems :— 

(1) Vàlmiki's Rimayana states that Kama was born on the 9th tithi of'the ` 
lunar month Chaitra, when five planets were in exaltation, and these planets are: 
assumed to be the Sun, Mars, Jupiter, Venus and Saturn. The houses of exalta- 
tion of these five planets are Mésha (or Aries , Karkataka (or Cancer), Mina (or 
Pisces) and Tula (or Libra). The chronologist may put himself the question; 
were these planets at any time in the positions named, on the 9th tithi of Chaitra, 
and if so when? Whether the custing of such a horoscope was possible at any 

.date which might be assigned on gencral considerations to Rama’s birth, is a 
distinet question which the chronologist may have to answer by way of supple- 
menting his answer to the first question. (Indian Ohronology, Second Edition, 
pages 109—122). f 

e (2) When Sankara was-born, four out of the same five planets, i.e., all 
excepting Venus, are supposed to have been in exaltation. Nobody doubts but: 
that the casting of a horoscope was possible when Sankara was born but the other 
< question corresponding to that raised by Rama’s horoscope, viz., for what date 
. Sankara’s horoscope was true, must be answered by the chronologist. (Indian. 
. Ohronology, Second Edition, pages 109—122.) ` 
x (8) Various collocations of the planets are referred to in the Mahabharata. 
as having been noticed at the time of the great battle inthe months of Karttika- 
Margasira: (i) Were these observations possible at any date which could be 
assigned to the Mahabharata? (ii).Are these so-called observations consistent. 
with one another? (iii) Was any particular alleged observation, e.g., that about 
: Mars retrograding in Magha nakshatra in the month of Karttika, astronomically 
` impossible, and whut bearing has this fact on the other observations supposed to 
have been made at the same time? (iv) Can a definite date be assigned to any of 
the collocations ? 

These are a few of the many tantalizing issues raised by the astronomical 
references in the Mahabharata, (Indian Ohronology, Second Edition, Appendix. 
Paper V.) 
(4) An ancient Chinese observation is said to refer to five planets, the 
Moon, Mars, Mercury, Jupiter and Saturn, which were in the same constellation 
s: Shi” (perhaps Krittika) between 25:0 B.C. and 2400 B.C. Was there such a 
conjunction ? Did it happen more than once during the period in question? And 
if it happened only once, would that enable us to fix the date? The Chinese 
civilization is, by all accounts, very ancient, and for aught we know, such 
_an observation may well have been made at the time alleged, and it would be inter- 
esting if the chronologist could discover, establish, or verify, the date. (Indiam 


Ohronology, Second Edition, pages 123-124.) ` 
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(5) Coming to times isti 
Mme. a: ud — distinctly modern, an ancient Jewish tradition 
Was there such a conjunction 


OF RECURRENCE 493 


at any date whic could With any probability be 


: , Conjunction throw a li ht 
3 . t 2 i I 3t. 
Luke's Gospel ? (Indian Ohronalog n Boond See — 17) SC 


bearing the same name Bhaskara Ravi 


country not far from Cochin and they refer se bg: — Yol Tt, Wa, 


along with other astronomical detai ; : 
review the Cochin Jow ean the lich The chronologist may feel disposed to 


he may have to relegate it to th llth x 
Volume T, Part II, a 120) e or 12th century A.D. (Indian Jiphemeris, 


may attempt to locate this horoscope in time. (Jndian Chronology; Second Edi- 
tion, pages 98—109.) 


8. Solutions of problems (1) to (6) have been presented to the public by 
various writers, but so far as I am aware, no one has presented a rigorous method: 
of solving them such as will satisfy a mathematician and at the same time one which 
anybody could study and thereafter apply to a criticism of the solutions of different 
critics, so as to be able in turn to criticize or challenge them. In this century when 
éven the Newtonian law of gravitation has been challenged, it has become incum- 
bent on an author: voluntarily to provide what are euphemistically: termed pros 
and cons, Le, every facility for tha dissection and public criticism of his scientific 
coxclusions, ` ‘In thé Second Edition of * Indian Chronology” I have fully stated 
my method of solving such problems ` ^^" — 


4. There is one essential difference between ordinary or civil chronology and 
those extraordinary chronological investigations with which we are now concerned. 
The ordinary civil’ chronology of all nations, except the Hindus, occupies itself 
with the mean or average’ movements of the two heavenly bodies which among 
all'peoples and at all. times have served as the measures of time, the ‘sun and the 
moon: in.India alone, in the period since about A.D. 500 the actual positions, 
rather than the mean, of these heavenly bodies as well as of others have to be taken 

-into account. In the exceptional chronological investigations we are how discuss 
sing the actual positions of the sun, moon and planets are in question, an it zA i 
the determination of actual positions, without actual calculation, that YA n 
Cycles of recurrence to be of real practical value. In India owing pi S peou: 
liarity noted above, the actual positions of the heavenly bodies dm : wi d whe e 
sun, moon or the planets, are the normal topic of chronology an eon may of 
determining those positions, if we wish to keep in the background the de ^ s 2: 
astronomioal calculation which repel: even investigators, is py sing cyo i à of 
recurrence. The very long cycles of 432,000 years and 4,320,0 yan m d 
are used in Indian astronomical works are not useful for our purpose, and mdee 
they are meant for a different purpose altogether. 
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5. For tithis and nakshatras, for which Indian chronology postulates. minute 
accuracy as regards ending moments, we have to employ quite 4 number of cycles 


of.recurrence :— . — 
"For the mean ending moment of tithis we use successively— 


(A) 64 tithis = 68 days — :001 day. 
(B) 708 tithis = 692 days 4 ‘0001 day. 
(C) 9,908 tithis = 9,059days + *00002.day. 
. For the moon's tithi equation. we use — 
(A) 28 tithis = 1 anomalistic month — 007 day. 
` (B) 3,779 tithis = 135 anom. months — *001 day. ` 
For the mean ending moments of nakshatras, we use— 
(A) 84 nakshatras = 85 days + :0008 day. ` 
(B) 1,943 nakshatras = 1,359 days + 0003 day. 
For the moon's nakshatra.equation we use — 
(A) 354 nakshatras = 13 anomalistic months + ‘008 day. 
(B) 8,431 nakshatras = 126 anomalistic months + “008 day. 

After 550 years less 19 days, the mean and actual ending moments of 
nakshatras andtho nakshatra equation of every successive nakshatra will be the. 
same ; the serial number of each nakshatra being + 4, and week-day. + 1. 

6. So far as can be perceived, there is no similar cycle connecting the mean 
ending moment of a tithi and the two equations which, in Indian astronomy, 
determine its actual ending moment. ‘The cycles defined above enable us, how- 
ever, to write down, or print, successively for any number of years, the mean 
ending moments and the two equations of successive tithis; the labour saved in 
this way enables us to calculate the actual ending moments of successive tithis 
and nakshatras for ten years in a single day, or for 1,500 years in 150 days, whereas 
the ordinary Indian panchanga-maker spends not less than a whole month in 
calculating the tithis of a single year and he spends on the whole three months for 
preparing a single year's panchanga. (Indian Ephemeris, Volume I, Part II, 
page 2.) , E. 

7. In regard to planets, the Indian system.enables the chronologist to. obtain 
the actual positions of planets practically for all time with sufficient accuracy for 
his purposes, by using appropriate cycles, but neither (be Get that such cycles 
exist nor the possibility of using them for arriving at the actual positions of planets 
on any anoient.date has, so far as I am.aware, been ever brought to public notice, 
any more than the possibility of calculating by means of appropriate cyoles the 
actual ending moments of tithis and nakshatras for any date past, preseut or future. 
It is for this reason that I crave the indulgence of the conference for my present ` 

. note. As in the case of tithis, the Indian system uses only two equations for 
determining the actual goocentric place of a planet, and this process gives resulta, 
which seldom differ from the absolutely correct result by as much as two degrees. 
The two equations depend, the one on the mean longitude of the planet, and the 
other on the mean longitude of the sun for the moment in question. (This state- 
ment. overlooks certain minor. details of calculation but it is in the main correct.) 
By using certain long period cycles for the different planets (863 years. for Mars; 
355 years for Mercury, 605 years for Jupiter, 285 years for Venus, 383 years for. 
Saturn, and 1,711 years (less two days) for Rahu or the moon’s ascending node), 
we. are able to set down at once without calculation. the date, when. the. same 
planet was in the same position any number of years before the present time. 

? | 8. For determining the movements: of the several planets during the single 

cycle, we do not need to calculate the’ movements-of Mars for 363 years, of 

Mercury for 355 years, of Jupiter for-605 years, of Venus for 235 years, of Saturn 

for 385 years and of Rahu for 1,711 years. Each one of these long cycles 18 

connected with certain shorter cycles which have been known for a long time 

(Mars, 79 years; Mercury, 46 years; Jupiter, 83 years; Venus, 8 years; Saturn, 

59 years, and Rahu, 18 years and 10 days) in such a way that out of each shorter 
cycle the corresponding longer one may be evolved by a, simple “arithmetical 
process. The exact.way in which this-is done may be best understood from the 
illustrations given in the Second Edition of Indian Chronology (pages 127—181).  . 


4 


CC-0. Jangamwadi Math Collection. Digitized by eGangotri 


š 
` 


Pm APPENDIX. (vii)... mg, USE OF CYCLES op RECURRENCE : 495 
` 9. In addition to the cyclic tables 
e 1o the: referred to above, y i i 
Hon et — eer ecu Se Omitted, which is — mi ad 
and Satani Ud —— mons lone; um dioe lel columns for Mars, for Jupiter 
years, and so On, up to, say, 2,00 * 
an eye-table giving fo i 
`. the actual geocentric longitude corres ondi 
; 2 n Ing to ev i 
longitude. (Indian Chronology, Second Edition, Table, IV. VA pie Y — 
10. Armed with these three tables ; š 


11. We may ' : 
cycle, called the Sar The well-known eclipse 


as to be combined fo 
58 years less 41 days, after which the sun — 


exac 1 reference to the moon’s i 
The combination can be carried on for 1 alee it 


to be borne in mind 


12. On the general subject of the investigation of an 
is well to bear in mind the results of recent h 


contents, which is possible whenever they contain horoscopes, will reveal their 
absolutely modern character. A circumstance of which astrologers do not seem 
to bo aware, but which the public at any rate is interested in k 


sively with people living within the last hundred years from, say, A.D. 1820 to 
A.D. 19207? š : ; 
18. I have in my possession a Tamil pamphlet giving Ràma's horoscope in 
most minute detail but without the year. I do not enter into the question 
whence these details were derived, but it does not seem to have occurred to the 
learned author of the pamphlet that a horoscope with so many details can he 
referred only. tv one year, month, day, hour, and minute in a million years, and 
nevertheless he has made no attempt to find out the year, which would at least 
i i a speculation. 
—— EE ges 14. If we approach E question Fou 
DUCHE ie Grecque, the historian’s point of view, we 
EE SE : (Encyclopedia Britannica, Vol. 2, page 
2. Franz Cumonr, “ Catalogus codicum as- -797, Article Astrology) that “the theory 
` trologorum Graecorum," Brussels, 1898; 7 of the ecliptic does not appear to have 


parts, published up to 19(9. been perfected until after 539 BO. 
8. Franz Bout, “Die Esforschung der antiker . The researches of Bouché-Leclereg, 
trologie." Cumont and Boll have enabled us to fix . 
104-4 
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4. Cu. ViRoLLEAUD, “ J/astrologie chaldé- with a considerable degree of definite- 
enne,” Paris, 1905, to be completed in 8 parts, ness the middle of the fourth century 
transliteration and translation of cunei-form BC. as the period when Babylonian 
toxts. $ ` astrology bogan its triumphal march to 
the West, invading the domain of Greek and Roman culture and destined to 
exercise a strong hold on all nations and groups—more particularly in Egypt—that 
came within the sphere of Greek and. Roman influence.” (Astronomy proper 
was just dawning in Babylonia at the downfall of the Babylonian empire, 539 B.C.) . 
. . “In the hands of the Greeks and of the later Egyptians astrology and astro- 
nomy were carried far beyond the limits attained by the Babylonians ” (The Baby- 
lonian astrology.was confined to inspecting the heavens in order to foretell their 
influence on kings and public events). - “The endeavour to trace the 
horoscope of the individual from the position of the planets and stars at the time 
of birth (or as was attempted by other astrologers at the time of conception) 
represents the most significant contribution of the Greeks to astrology.” 

15, A perusal of the article from which the above passage is extracted will 
' convince any one that the astrology which.we find reflected in classical works 

(Livy, Tacitus, Plutarch, etc.) as well as in Shakespeare’s references to celestial 
prodigies in Hamlet and Julius Cesar (reproduced partly from Plutarch and 
partly perhaps from the contemporary astrological writers of Queen Elizabethan’s 
time, whose name was legion), is the astrology of empires, prognosticating revolu- 
tions among mankind, and not the fortunes of private individuals ; that the later 
kind of astrology, called judicial, was probably invented by the Greeks and 
Chaldeans in the two or three centuries preceding the Christian era, that from 
Greece it spread to Rome probably within the last; 150 years B.C. and that in the 
first 150 years A.D. it was actively cultivated at Rome as testified to by Juvenal 
and other writers, and in the Roman Empire, chiefly at Alexandria, becoming 
associated abont 150 A.D. with the illustrious name of Klaudios Ptolemy. 

16. An examination on the other hand, of dated early Indian astrological 
works by Varühamihira and others (see Dr. Burgess’ Notes in J.R.A.S., 1893, on 
Hindu astronomy and the sources of our knowledge of it) will convince us that 
Varahamihira freely borrowed his astronomical constants, terms and phrases from 
the Greek writers; and that the true genesis of Indian astrology is from the Greek 
writers on astrology between A.D. 150 and A.D. 300, so that Varáhamihira is an 
intellectual descendant of Ptolemy, while astrologers like Garga who were earlier 
in date than Varahamihira and whom we know of only by name could not have 
been more ancient than the Chaldean and Greek astrologers who were the pro- 
genitors of judicial astrology. We are confronted also by the fact that the early 
Indian literature (Sanskrit or Dravidian) before A.D. 300 does not refer to the 
signs of the zodiac, to the movements of the planets or to planetary horoscopes, 
which are as it were the tripod of astrology. And ee have the valuable indirect 
evidence furnished by Juvenal that at Rome in the 1st century A.D. when there ` 
was a general craze for astrology and divination, Indian professionals were 
imported into Rome, as augurs, not as astrologers. 

17. The allusions to astrology which are to be found in ancient Indian works, 
like the Ramayana and the Mahabharata, are as a rule, mere astrological tit-bits 
introduved or rather interpolated into the text by subsequent copyists, editors or 
scholiasts. Other ancient Indian works simply ignore planetary astrology, 

: though they refer to good and bad days as determined by the movements of the 
Sun and the Moon. Where a literary work, like Sudraka’s Mricchakatika, or 
Subandhu's Vasavadatia, refers to planets, its composition may be safely referred 
to a dale later than the 5th century A.D. The probable dates of these important ` 
works, as determined by critics ou other data, agree with this presumption. 

18. Eclipses are no doubt alluded to in ancient Indian works, but an eclipse, 
unconnected with any other indication of date, is of as little use for, chronologica 
investigation a8 the references to lunar months and tithis in the Brahmi inscrip- 
tions in India of the third and second centuries B.C. : 

19, As a rule, either a horoscope or an allusion to a week-day is necessary 
for verifying an Indian date and both horoscopes and week-days (as the writer 


has shown elsewhere) are in India posterior to 300 A.D, 
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